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In Mavch this year a C.I.0.S. team visited the original home 
of Horten aircraft at Bonn, and brought back information on the 
recent activitics of the brothers Horten which revealed that their 
_ develwpment of the flying wing type had reached an advanced stagce 
Several powered types of great. interest: had been built and flown,’ 
and. a six engined flying moded of” a transport plane half completed. — 


- Later on the Hortens were interrogatod in England «id a party 
from ReAeE. followed this up by visiting the Horten factories and. 
flight test centres in Germany in an attempt to find and preserve - 
somo of the moro usoful aircraft. The trip. was diseppointing in that 
all the power aircraft except the half completdéd H VITL wore ‘found 
to be dostroyods “One, glider was however r brought back | aan - 


“Finally, in ‘September, a party® wos " sponsored by. the Tailless 
Advisory Committee to visit Germany for further discussion with the 
Hortens and others interested in tailless problems. The following 
note is tho result of a collation of all ‘thé: interrogation reports 
on the Hortons and is an attempt to presont ‘a consistent ond fairly 
complete ..account of their worke 
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. 0 SU the: setivities of the: Horten ‘brothers in the design of taillesa 


. Were Their moré serious, efforts besed on early experience with gliders, 
“: ‘were not well known until a CelOeS. team investigated thé Horten hone 


eo » at. Bonn (sarch 1945 / and interviewed Herr Berger -who: supplied information | 
VO of many of their Later ‘projects. 7 cat gba Se 


Lal : os Lie . . ee se 
“a... After the cessation of hostilities, the Horten brothers were 
Bh _ interrogated | in England (tiny 194.5) and in the first two weeks‘ of June 
SRS, (1945 ‘the writer. visited Germany, with the Horténs 9 and investigated 
_ their centres of activity. Final interrogation wos carried’ out by a 
team sponsored -by. the Tailless Advisory Oommittee ‘in September. Tho 
material from these investigations has been collated and afairly . 
complete. picture of the Horten development is presented:in the following 
report. . The complete series of bircraft'is describod..in some detail 
/-, -and the design methods used are summarised. Results.from flight tests 
~ ON performance and handling are given where possible, but no written 
evidence in “the way of reports or calculations were found by any of? ae 
_ the investigators. This feature is unfortunate since’many of the figures °" "): 
i . “quoted for performance etc. are’ dependent on the accuracy of Reimar io 
i ‘|. ° ‘Horten's memory. co 7 ee i 


© Only one aircrart (the H IV Sailplene) was discovered in the 
; British sector in Germany in a condition suitable for transport to 

aif, ""* England for test flying. - Other gliders were found in thd ‘American 
oe and French sectors but all tho power adreraft were so badly damaged. 
., . 4s to be useless. co B® 


Toy 


/ 7 >  Ellustrations for the’ report have been prepared from. gencral 
ol. “arrangement drawings of the carly gliders (I, II and IIL), published 
CY an the German technical préss together with drawings of. the later . 
. alreraft found in Germany « *- Photographs were supplied by Reimar Horten 
"Sor taken by the author. . er 
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j -  . 2 Bricé historical’ survey _ a 


ewe! Walter and Redany | 
| ciroraft et the ages of/11 and 10 respectively by building and flying 
. « Siall models. In 1927 they started gliding and in" the following years 
1 


the ailerons), end longitudinal controt becane very ineffective at ee 
eo me, : ‘ who Fad wae N Se 
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“ "After the 1934 Rhen contest the first aircraft was’ scrapped end 
ae Work started op the! Horten II which incorporated lessons learned on the 
se " HI. This was finished in‘wsy-1935 but could not be entered ‘for’ the 
ot “Rhén, so a 80 HPs ‘engine -Was"“£itted (Fig.1) end extonstve test “flying 
ca¥ried out. —s 


. 
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- were paid for by the Ministry of Education. Two of the type were 


(later their chief test pilot). Remarkable performances, werc put up 


a up in the same cloud and had to take to his parachutee During this 


; 4 construction was discovered by his commander and Walter was sackeds 


. At this stage the brothers were called up for militory service, . aa 
but continued to work on their toilless designs ond during 1936 schenod —- 
‘the H III and IV (glide#s) and tho twin ongined H Ve. Two more H II's 
were built and entered by the Luftwaffe for the 1937. ‘Rhon contestse No 
great success was achieved because the brothers were out of practices 
General Udet was interested in the Hortens work and asked’ Hanna oO 
- Reitsch to test an H II, in Decerber 1938, and give an independont 
-. assessmente Her report AAppendix II) showed that considerable 
development was necessary in control desig but that the aireraft had 
some very good features, in.particular the behaviour at the stall was 
good and the longitudinal damping satisfactory. Main troubles were with 
lateral and directional controle . ‘ a 


Whilst studying at the Bonn Technical’ ‘High School in 1938 and 1939 
the brothers organised the construction of a number of H III's which 


' entered for the 1938 Rhon contests flown by Blech and Scheidhouer 


-* py both aircraft. On August 6th Blech climbed to 26,000 fts ina 

_ Camulo=nimbus cloud, He had to abandon his aircraft (probably due to 

' icing troubles) and was unfortunately hit by it and killed’on the 

way downe He had a special fixed auxiliary front aerofoil fitted to 
his H III to assist in performing tight circles. Scheidhaner also iocd 


period the H VII, a development of the V (which had been built to the- 
. Horten designs and was already flying) was projected but could not be builte 
| Discussions took place with Heinkel and Messerschmitt with a view to 
engaging Reimar on teilless projects but nothing came of the negotiationse - 


~ + Brom’ 1939 to" 194.2 the. brothors wers again in “tho Luftwaffe and . 
Walters devious means managed to get an H IV (o new high aspect ratio OQ 
a sadly lanoy built at Konigsberg where he was stationed. This clandestine ti 


In 1942 Northroys work in America attractica attention in Germany 
i. and Walter was ordered to restart developnents . Luftwaffe Sonder oo a 
--Kommando 9 was set up with 200 men, factory ‘premises and.Government — ay 

| grants to the tune of £500,000 for getting machinerye. Headquarters ae 
were at Gottingen and. the: Poschite works at Minden was used to build co - 
Horten dosigns. (This was a furniture factory which turned over to - 
_ aircraft components during the war years). Many other dispersed 

- workshops and test and design troups were organised... Construction of 
the VII was. authorised and it was flown successfully in 19436 

Official enthusiagn waned again - ‘in 1943 when. the: quantity order - 
for the VII was cut, but they continued to work without authority ond 
started the H IX as a private vonturee, Official interest revived when ~ 
_ it was half completed and Goring ordered them to finish it quickly. 

- It flew as a glider in 194 ond design work wos started on the H VIII 
which they ‘succeeded in selling to Re Le Me, ‘Their high perfommnce glider ; i _ 
H vi also flew in 19h.. ° pe 


The powered i IX, £160 in , January 195 at Oranierberge It was a | 
- demonstrated to Goring’ iN/March and the Gothe concern got an order to Co 


~ produictionise the design ‘and build-20. On Harch 12th a conference was 

called at Carinhall. at which GSring presided end it was decided that a 
the Chief of thé Air Equijment: Branch. should consider imacdiate inclusion = ./ 
of Horten developnent. and oxoduction work into tho Fuhrer’s emersoncy 
programme. The meeting put on record ‘that it considered the flying wings 
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wefron their sister,had to grapple with aerodynamic and engineering. 
. .probleng on a bewildering variety of aircraft. This side of the. “work 
“was run mainly’ by Reimar. who remained independent and original in 


: = end two new gliders were’ constricted ~ ‘the acrobatic H: ‘XI and the mass 


“production H XIV sports sailplane, ‘assigned to the Olynipic Games © 
_ specifications 


“With a 100'MP: engitie was designed, and ono built :and flown as a glidore 


‘ steps in this direction were taken: with tho research designs, E XIII and H Xe 


_ - and.génerel arrangemerit were soundly worked out by: Reimar,’ ‘detail work 
is Was largely settled by the worknan on the job with ‘occasional inter~ 
-¢ feroenoe from Hortene Peschke was reduced-to despair by the Hortens on 


~ loss to Germany = for example the H VI, H IX ond HXIV and the motor 


| An extremd- example was the gecond glider H VI, which ws started at Bonn 


, that:he preferred building sailplanes because he could do the complete i 
.. design himself, He rosented tine sport 4 in 1 supervising: ebett on his . Ste 


3 1 Brief sosorivtion of the Horton airoreft oe Le - - * = 


possible’ supports Proauction 1 fox: training piposoa wid ordered to, 
. recommences =. ~ ae 


- There the story of the Hortens tailless 1 work finishos;. a ‘Teaarkable 
record af progress , mads . in.spite of obstacless: In the early. stages 
work was only kept; going by. a genius for getting people" “to, work. for oa 
nothing and in thd’end continuity had to be achievéd in’ ‘apite. of ee ae 
fluctuating ‘official supports In addition to ruming a very complex ae 

and dispersed organisation, the: brothers, with assistance on ‘oalel “oalculations iss. 
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“his. thought throughout’ and got little help froa outsides _ 


‘Apart froix “the design’ and production of the: VII): ETE, and. TX, 
which represented an ambitious series, time and resources were "pound 
to. pursue the old interest of glider designe By 1945 scrious production 
of the III and Vb -had ‘been organised, amounting to about four a nonth 


. oy , 


Concurrently with this work a new two seater private owners aircraft — 


Serious thought was also being given to. supersonic aircraft and tentative 


In reviewing the Horten achievements ono eannot help being itpressod 
with the speod of their work and the -utter irrelevence of much of it to ‘the 
Gorman war efforts | Prototype Gliders were knockediwp. with astonishing 
speed’ with: tha’ very ninimun of drawingse Although the basic design” — 


many occasions “because they were always altering details as the desig [ 7 
progressed and he could never got his prodnoton drawings tidye — 


“There is rio doubt ‘that much of the work on* sodlplanes was a dead 


sailplane ITId had no connection with military or civil designs: and, 

taught no useful lessons. Much of the: work .was without ReleM's: ‘cotisent, - 
and Reimar comménted ‘that, ar advantage of dispersal wos that ReLeMe 
could not find out what was going on, or how their money was being sponte 


moved to Hersflod when the Allies threatened Bonn and finished just 
before the Amaistices” It was then hidden in ‘a bam where we: “found it 
in-Juwie 1945. The construction took about 8000: man hours.’ Reimtr said 


larger projectse © 


| jel genéred linus of ‘developront _ 


en the first the Horten pothers | have been of the opinion tha " the _ 
pure flying wing is the ost. “effidient forma of aireraf and all-their 
efforts have been directod towards cchioving this idec: * They, heve 
_ whee: ve : 
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no ‘aerodynamic balances oo 


Je Horten II oo - 


. a me , 


steadfastly refused to compromise ‘ on this éssue by. fitting fins of any . 
sort, although sbme of. their undercarriage trousers must contribute 


"substantially to the: sideforce derivative.yy and' so give some of the benefits _ 
“* “of a fine: Their later power aircraft have dispensed even with this’ 
partial | fine . On aircraft with narrow chord wings they. have approached - 


the ‘pure wing as closely as Possible *y putting the > Pilot. in a prone 
positions r 


8 


' ‘The developnent. of. - aeroajnamic: ideas has been alist entirely 


: through flight experiments No wind tunnel tests have been made-on 


complete models, although they have had. access to basic wind-tunnel = +: 
‘data and research work, for example, ‘on the delay of shock stall on 
highly swept back wings and tunnel tests on low drag sections+ Their iy 
general attitude ‘seems to be that tunnel tests take. too long ‘and give 

too ittle dnformation. | 4. certain smotnt of their flight testing , has’ 
been. done “with instrumentation but they have done nothing as thorough 
ag. the current. instrunented flight. research here and in thd U.S.A. The 
most complete investigation seems to Have been on the glider version - 


of the H IX which was instrumented by. Ds VoLe for lateral stability 

“tests to ‘demonstrate its suitability as a gun platforms hiany of the 
_.\. gliders were performance tested to measure drag polars and Cymax and . 

“butt tests to. show stall develophent ware carried out on. three. airorafts ae 


. Apart, ‘from this, the majority of ‘flight research seems ‘to have 
relied on test pilots report Se 


' The following paragraphs give . a pricf dozeription of. cach airorafts ; 
‘A more general. discussion of some of the aerodynamic features common 
to several designs: ‘is givon laters Goneral.arrangement drawings and 


a “photographs are given in Figse 1 - 26 and dimension and weight date’ Dee 
"in Teble Te Oo _ Be aa 


“This was built at Bonn during the year 1951 = 1932. and haa a flying _ 


_ Lifecof about 7.hours. It had a span of 40 fte and: | ‘a Wing loading of 
| 2 lb/sqeft. ‘The control system comprised e central flap giving elevator 


control and normal ailerons at the wing tipe Directional r Sontrol + was by 


Heading edge Grag rudder at the wing tipe 


' Ail the control ‘flaps. were hinged at the upper surface’ with a 
circular arc lower leading cdge fonaing a-seal with tho’ wings | There was 
The wing section was | gyminetrice! throug ‘out and thiok enough 
( 26% C) at the centre soction to house most of the pilots body. His 


» head projected from the upper surface and was faired by a. perspex 
. cockpit covere A rubber. mounted skid fornied the underoarriages 


‘ 


AS romarked in paras 2 the control. ‘system Was unsatisfactory | and 


was changod on subsequent aircraft. It seoms to have been impossible 


to stop a slow specd turn by usé of ailéron alone and the drag rudder, 


which at first. was on the lower surfade only, was ineffective and caused a > | 


nose down pitching rioment. When an wpor surface flap was added to cure 

this the braking action becamo too fioree and springsthad ta be: 

incorporated to make the control heoviers Roference was made to a yatring. 

30% at low speed which could result in.an uncontrollable turn through 
2 , . 


& 


‘This ‘eircraft was of ‘the same 5, gonerel layout as the H I but with . 
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sweepback inoreased from 19° to 26° and the lateral and longitudinal 
control combined in an clevon, Inboard flaps extending from elevon to 
‘centre section. were used to increase maximum lift and drag for Landings 


~The first version. was completed as a Glidex and tho: second fitted 
with an 80 HPTlirth erigine driving.a pusher propeller. In this aircraft 
- (Fige 1) the pilot Was seated in a reclining position and completely 


eee eee MUU Ua Oe Me 2OHe 1 . | , 
‘Oontained in the wing contour; a maximum level speed of 210 Kepehe was: 


: O ; : ' achieved. . Subsequently three more gliders were built, “the last boing on " 
a completed in 1937 after which the type was abandoned in favour of -the She 


The root wing section was changed from the 20% symmetrical HI: | ~ 

'. typey to a 20% section with reflexed canberline( zero Cm.) changing elong 

oe, the span to a symmetrical tip sections A balance tab was fitted to . 
lighten the controls which were al? pushrod operated: 65°: 


Peaa nee 


| sts 7 Drag rudders consisted of leading edge flaps (as_on the Horten 
|. It Fige3) opening against a springs . , 


_. .. Appendix II is .a translatien of Hanna Reitsch's report on onc 
of the H'II gliders, I+ is clear fram this that lateral ‘and directional — 
control were still only partially satisfactory although characteristics 
at the stall were excellonte . This feature igs remarkable, for. although 
. 1 & wing twist of 8° was used the effect of the high taper and sweepbaok. — : 
2} night be expected to overpower -the beneficial effect of twist in delaying 


a tip stall. . , ; . . ~ : rary 
© , Joh* HII IIT — ‘ee a a | : . 7 . | are 
_ os ~ 7 a ; ak , ; , i 
foe lor +, The first H III was built at Tempiehof Berlin, ‘in 1938 and the 


"|, Second (H IfTb) was built by Peschke Flugzeugbay, also in Boerline 


pe on Sub typos IIIa and.b but on ITT d, f and g the. outer flap had a 


: H III seems to have been 2 successful and useful. type, for 1, 
mm were built altogether and several different subtypes devel, . 
~~ Production of some of the sub types was still going on in 19456. The 


following variations on the original: thome were produced: =. 


* 
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= “ItIo H IIE glider with waggle | tipss “The scheme is skotched * ‘in n Fige260 


rita Obi pinal’ ‘adpign’ (Piged)e a : ; oe SC ; 
corey Similar, ‘but With ‘outer ellevor flap “Tot extending to the wing tipe - ; 


“Tile Type (a). but with a. fixod front plane. One’ of these was. ‘puilt, . 
. for the 1938 Rhon contests -Vory little flying ‘ouper tence was 
-obtaineds | The idea was to improve Cymax... 3 . 


IIIa Standard wings fitted to a special centre section with 32 LP. —— ye 
"7" Volkswagen’ engine and folding propeller. The idea was to produce. — 
‘& high performance ‘sailplane with auxiliary erigine for take-off 

and clinib, which could be shut off for soaring without impairing | 
the performance > BS 2B 8: cdl plance 


Centre sections (oper. onging: with, gear drive) were being produced 

at “Mibingert” ‘at ‘the Yate of two a month. 12 partly finishdd were 
"in the Workshop in Juno. 1945s Finished parts were sent. to tho . 

Hornberg and assembled With wings malic at Dorngdorf. . - 


Figs 4 shows sone yews ‘of the power H IIr cenit resection. with a. 4 
belt drive to the propellers Pigs 3: showg. the. complete, aircraft. 


. Performance with power was stated ta be 


* Ground run “70 metres s rs ce 

Rate of clinb 2n/seds "| me _ 
- _ Cruising spepa 110 k epehe . . ee Lk: can 

“Maxe: speed. 130 kepelie a 7 . a 


. 


.* 


om The, engine’ “Sristallation was taken sbroight fron the Volkswagen . 
° ” coripléte with: exhaust ay stem and cleotric starters. woighed ; 
» 2h lbs” ee Co 
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On this aircraft, remains of which wero found at Gottingen, She" 
_ tips were. operated directly by the pilote 


. ITT? Same as TIT “pub. ‘with prone position: for she! pilote. A specimen of 
‘this type was found by the writer at Gut Tiersteln With modified 
_eontrolse.. Thé outer flap had a-Frise nose, (as on H IV), spoiler 
type drag. rudders were fitted in place of the usual leading cdge 

split. ‘flops,,: ‘and’ H IV. type dive brakes. installed. _ 


~The prone. piloting position eliminated, the neod, ‘for tho head | 
' fairing used on the’ other. H III's and gave the pilot “8, much better 
. views | , 


7 a . i > * . > £ gee ‘, 
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7 “TITg: special tH, ‘poator centre: -section’ with: ‘tandem ‘sontse” Spocinens 
a _ were found at 2ititagen and Hornbergs This _type. wis used for.training 


a purposes. re Cae ae a 


No -indepondent opinions are , available on ‘the’ ‘flying. gunlitice of the 
HITT series but’ Ragmar Horten ‘was insibtent that it was a véry. epraight 
forward’ airoraft ‘from ‘tho pllotg point Of Views ‘Ho _ptotod” that 
glider’ pilot’ with five hours “exparionice guild, ‘be’ ‘safely: ‘sent off 5 oo 
in an H Tile _ ; ee 
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' dinner and a flaps togethers 


. ‘Tho. le Iw. aed the ‘Hortens nature ete ee on i aettipaeie 
' designs ‘The ‘span was the same as that of tho H IID but aspect’ ratio 
‘was. increased from 10.7 to 21.1 and the control system furthor. developed. 
In order to retain their finless wing layout and get the maximun - 
.eerodynamic efficiency, the pilot was put in a prone position with 
his body in a 27% thickness ratio egg and his knees and legs in a 


small leg well, which also emeres the rear. akid ae whool in the case | 
of the IV bel . 


* 


ob A eposiued of-H IV was Pound a eittinsen in ood condition and 
Was brought back to RA. for test flyinge It has completed 500 hours 
flying since its construction in 1942 including a cloud flight of ly 
. hours on instruménts : such a flight doamonstrates that stability and 
control: and the comfort of the prone position must be satisfactory. | 


. og tngey 
Controls a — 


The three Stage control flaps were all geared to the spectacle 
type control wheel (ig 11) and operated on the same. general principle 
as the earlier two flap control on the H IiIe The ‘following: ‘table: 


gives the (measured) ' flap movements eae responeing to full control by 
the Bilote ; . 


i: Control Flap Angles ~( s 


| Fhoel fully formard| 12 71 , sz 
Wheel. fully | back -16 | 

Whoel to etipoad +16 = 
“Bully starboard ‘andl 


-10 “= 2 on _ «17 at 


It will be seen that the outer file ep works principally 2 as = going” 
aileron whercas the "climbing olevator" action comes mainly ftom the’ 
middle flap and "diving elovator" action from the inner flape,. -Down 
going eileron, needed to neutralisé pitching moments , comos from the 


ey 


The centre and inner flaps were unbalanced, with sound noses, re 
tip flaps Frise balenced with a skew hinge siving 39% balance at the 
inboard end and zerc balance at the ‘tipe This scheme, shown, clearly in 
Fise & gave the required aileron yawing moments without making the 
control Flap at the. => vulnerable’ when a Wing ‘ip scraped the: founds 


Drag rudders were of thd. uppor and. lower ‘surf ace gpoilor typo 
placed immediately. anead of the outer control. flap}. the upper surface ~ 
spoiler had a vented wob (Fige’7)* To open the rudders the pilot“had to 
press with his toes, moving the foot:fran the ankle ageinst a: sping 
loading on the ees ah gave "eel" to the control. 
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flaps ‘and the drag rudders being moved, by skewehinge cantilevers; the 


. control horas’ 


“sihiich* tan be adjusted to take. > any out-of-balanog Aprodymmanio: loads. on 
- the elevator controle 


By pressing both feet togother he could open both rudders sinultancously, 
thus. giving extra drag for glide controle Rudder operation Was said to 
cause no buffeting of the ‘control flaps. The movement transmission from 
the pilots pedal included a cam plate (Fige 11) cut to give.no rudder 


movement for. nogative movement of the pilots foot (dete pressure on the “ 

‘ opposite pedal) and an approximately linear relationship betwoen pedal 

“movement and rudder projection for positive movement (iebe pressure on o~ 
the Peden)» . na 


7 ALL controls wero operated by push rods, the inner and central 


‘system is illustrated. in Figell.e In the IV b the skew hinge principle 
wos extended to the outer flap operation alsoe Tlie’ method of operating a 
the control flaps was s simple to construct and, oliminated all external - 


Ae 
‘ 


Longitudinal’ trim was obtained ty an internal bungy. "spring" 


‘There were no landing flops put Large spoiler typo “dive. pbrokes 
were provided, which could aise | bet used to give. variable drag, for 
“glide path® ‘controle: 


‘4s 


ao 


The Ww ‘used reflexed canbered sootions s (sore Gag) of RAR. 


' By type, changing to a symmotrical section at the wing tips Sections 

_at four: stations onthe wing are given in Fige 9 and tables of ordinates . 
in Table IIe ‘fhe Horten method of doriving. Wing sections is described later 
(paras 4e5)e): Fige 9 also shows the measured washout distribution; this 
was such that. , leading and trailing ¢ odges- WPS Approximately ‘Straight _ ~~ 
(second power distribution) but this was fortultots a a8 ‘the actual design 


formula was more complicated (paras AaBel)a " 


- Wing gosta a . 


? 


The ‘large wins - dihedral of 5° WAS used to) give 2 adequate wing tip’ 
clearonces Reimar Horten considered that aerodynamically thig might. 
be on the large side but advisable for practical reasonss It’ should be 
remenbered thet both the H III and H IV have an ebnommally low value for 
the, lateral relative density uso that unusual values of lr and Ay, would 
be permissible without dynamio tnstapiiity. moeultinge 3 


Flying qualities 


Perfomance: Was: measured by flying ‘the HIV against the DB 30, a 
tested by DeVeLe to form a "standard". The essence of the method was to- 
tow both aircraft up together and let them glide down from about 10,000 fte 
.at a series of flying speeds, measuring the relative height photographically, 


7 
at intervals. From these tests the best pliding angle of the H IV was [. 


found to be 1 in 37 and the minimun sinking speed 1e7 ft/sece; Minimum 

sinking, speed wos Bey Less than the D 30° but at high speeds ‘the D 30° 

Was bettere: as “ rn i 
Scheidhauar, Hortens* chief test pilot, 2 has done ‘the mojority of 

the flying in Horten IV's (about 1000 hrs) and his conments are worth ; 

recordings He is a strong advocate of the prone position - in his _ 

own, words "it has s nothing but -edventagoe"s ALL A IV controls he —) 


described as véry~light, ne fltw the glider with "two fingers". The 


elevator was apparently rathor sensitive’ Gomparéd with the oileren but - 4 
not unpleasantly sos Aileron application Produced no adverse yaw «= a 


co + . 
; + + . 
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—~ . definite improvement after the II and IIT = and could reverse a 45° 

i Paar banked turn in 5 saose ‘et 70 ~ 90 kepehe, which is better than the 

i " .-* average sailplanes -e« Longitudinal stability he thought satisfactory 

, "but he cémmented ona "wiggle" which was produced by flying. through 

*“ gusts; thie is apparently a sharper pitch response than for a 

‘ . conventional ‘sailplane, but well damped, quite hamiless and requiring 

i - +. no eorreotivé action by the pilote <A truco stall could not be produced |] 


Stability and controllability on tow were eiienes Scheidhmer 
‘described a competition in which a number of sailplanes were aero-towed 
— from Grunau through the very turbulent air in the "standing wave" from 
: -@ hearby mountain; the rough air had to be negotiated on tow to get to 
‘the area of rising currents. All the instructors. from the school at 
Grunou were flying conventional sailplanes and broke their t@wlines - 
without exceptions “Scheidhauer in his H IV managed to got. through 
and soar in the standing wavee He attributed his success partly to 
his own skild and partly to the good controls of the H IV plus his 
+ abiity to use the we rudders together to check surging in. tho tow 
 GOpse 5 


oe i} with normal elevon adjustment because of increasing static stick hile 
ae fixed stability at the stall, which used up available elevator powor be 
7 = 8 before the wing. tips were stalled. Spins could only be produced by a 
applying full ‘aileron and ruddor with tho stick hard back; POPONOET | he 
Se nee a 
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Toke-off secs to present some problems to & pilot new to the 
: - alrorafte It: seems that the short undercarriage basc, responsive-: 
t. elevator and small wing tip clearance can produce a. very erratic 
take-off if the pee is not smooth and hainad in his control movement se : 


Petar ot ate bmapaigeineh nytt 


Structural features 
_~ +t © ‘Construction’ followed the nomel Horten practice, put the wing 
OQ ‘penele ware made with detachable tipe of sheet. @lektrons This was 
‘Necessary ‘pecause the narrow chord at the tip qinde. accurate construction 
‘in’ wood very difficult. The centre section was. ‘of woldod ae tube, .. 
with perspex nosé and a- “large eee aceess cover bein the. 


+ BBE BST Fige6)e 


| we The front’ skid was  rebractable and fitted with a “wheel ih 
a automatically dropped off as the skid retracteds _ a 
eee. Pe 

~ Phe walote harness was nodifiod fron the evi sinal version thom 
a: SG . in Five 6, being a single broad strap passing under the buttockss This was 
! " released oy the same hendle that jettisoned the access covers «The a 
pilots parachute was stowod in a pocket on tha cover ond connected to 

the pilots harness by short stropse In this way the pilot was relieved 

of the wolght of the pack, which would: otherwise Jhavo- ‘paused sone all 

” comfort on a long flighte yy ly ee : 
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i an Flying Hietewents included a low ene MoS. Te svived by a “f 
- a.* verituri, electrical tum and bank indicator, sensitive varionoter, a a. 
“1 7 high reading varionoter, altimeter | and clocks as 


ee " 


on oxy g gon equipment comprised two bottles, pressure gauges, reducing . . 
_ valy gn economiser and provision was made for eloctrically heated 
a ai ty Ventilation Was under tho pilots controle 7 - 


a | 
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‘ sosition bed 


* : " . =) 


. ve 


“Pilots i wes | ‘tekeon nataly on, co chest! ante Imneese The kneo | | 
| Ce tae 4 


cnet pts mee nn 


e 


_ . well could be adjusted for varying pilot size and a chin rest with 
nae adjustuent | for heivht was provided. . 


The pilot was prevented from sliding forward by shoulder rests. 
and the reaction of his thighs against the knee wells 


Comfort appeared to be satisfactory when. Wo: ‘tricd the, bed but: 
elbow and shoulder movement was restricted which constrainod ‘one to satay 
in the sane position all the > tines 
306 Hoxton IV >| 
General oN 
Suporfioially the IV _b resenbles the IV very: , closely but the 


' aerodynamic changes were a fundaiental experiment. The dortens 


a res 


+ intefided to produce a laminar flow sailplane with supérlative high 
‘ speed performmence - in this they wore partially successful but they 


sacrifieod too much on the stability’ o ond control to make the venture 
a real SUCECSEe, _ : | 

chs Protiiction, ‘had been started, prenaburslyy, at the rate, of, about 
‘ie @ monthe eres oe 


Wins sections were derived fron the Mustang: svétion “Whiich had been 


“Weasured by D.VeL. from captured aircraft and, tuinel testéd. The Hortens 


were excited by the low tunnel dras; fimures and desisned the ‘H IVb to 
exploit, theme. The ,root section was the original Mustang profile, changing 
to an unca:iborod seotion with the same fairing shape but reduced ‘thickness 
at the tip. Wing ‘twist wos reduced (ocmpared with the IV) to 506° to 
ot the oreatest spanwise extent of laminar flow, and sweepback reduced_ 
2° to.got. the C.G. farther back relative to tho moan chord (this was. 
ee pecdlse the, aerodynamic cer centre of the basic wing section was 
farthor oft). It is. interestins that althopch Oyp'was not zero for the 


~ root section, the hig gh aspect ratio enabled the idor. té be designed to. 


. trin, eleyons neutral, at the required top speed (40 Kkepehe) without . 


needin 7 excessive twiste wo 


The wing structure ahead of the main spar was ea ply sandwich : 
monocoque with Tronal fillinge Tronal was an expended wood with | - 

. specific. gravity O«l'to 0-09, invented by a Dre Barschfeld of Dynomit. 
AeGvy Troisdorf, {near Cologne) The sendwich was made up on moulds, 
with outer ply Inga thick and inner ply 0.8 ima; the Pilling was 20 mi‘ 

at. the root: taperiny to ‘5 mm at the tipe Tho noso soctions, wore stuck - 
onto the front of tho main spar with supportiny: ribs overy -2 motrese 
Between the main and rear spars nomial ply covering was used, insufficient 


'. Tronal being available for sandwich construction all. Overs - a 


Wowiness in a chordwise direction was not controlled or measured 


Sac (soanwiscs) betwoer ribs had been measured on the IV and eliminated 


on the EV be Special care’ was taken to keep dust off the wings; wing 
dust covers wore mede and*all handling was done with Gloves one 


Contrel clrowit mechanisa remained the ganio exoopt for the outer 


flaps which were also operated by a skew hinzo lever on the IV be The . 


dive brekes were moved back to the roar Byer to suit the revised wing 
structure. 
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No transition measurements were made on the IV b but it wes. 
flown ageinst a calibrated IV and the ) following relative einicing gpeeds 
. Measured. .. " 


at S»ybup to 80 kepele no difference a . 7 . 7 
Go. cuylh. at 100 kepehs IV/L m/sec. Vb 0485 to 0.9. wy/sec. | Ce A aS *) 
VRig \y 0. 120 Kepehe IV 1040. n/se00 IVb 1620 w/s006 (~ahor), 


The change of section reisea the stalling speod from anid Kepehe on the 
IV to 60. kepehe on the iWbe _ 
Se ee — oo, wot RTD wey, Le 


: Handling “Characteristics 


These wore ‘very unsatisfactory. A wing tip stall occurred , 
followed by wing dropping and spinninge The first aircraft crashed 
for this reason after the pilot got into trouble in a cloude An 
attempt was made to improve matters on the seoond glider by olipping. — 
the span from 2025 metres to 16.5 metres but results were disappointinge 
. AS a cure on the final design a reversion to the o14,H IV tip seation 

WES ‘proposed, the theory being that section stalling charactcristics 
.were bad duo to the sharp nose radiuse Partial breakaway behind the - 
maximum thickness point was suspected, aggravated by spanwise boundary 
layer adrift which. rendered the elevon ineffectivee Horten thought the 
snall wing tip Reynolds number made the use of low drag. sections “e 
7 Anadvisablee 


Be7 Horton Ve. +. 
. General. . ° 


the H ¥ Was designed from the outsot as a poworea aircraft using 

_ twoHirth Hi. 60 R motors driving oppositely rotating propelicrse It- 

had a span of 5245 ft. aspect ratio 6 : 1 and a quarter chord sweepback 

- of 32°, Engines were completely buried and drove propellers on |. . 
‘ extension shafts raised relative to the engine orankshaft and driven through 

@ reduction gears The undercarriage was of fixed tricycle type with. 

castoring nose wheel and trouscred main wheelse The ‘nose whee’ ‘Botually 

took BR 6 of the statia woight when .on level -grounde 


oe Three “examples word built. — ‘The first, built, at Osthein in 1936 (be 
_ Was. constructed of plastic material. with riveted - ‘sheet ‘plastic covoringe ‘ 

Pilot and passonger were contained entircly in tho wing contour and the 

‘nose wheel was retractablee This airoraft crashed on its first flight, 

_ due mainly to its worthedox wagglo-tip controle. Thesoond version — 
used more normal control methods and conventional construction, it was 

‘started in 1937 and flew successfullye. In 1911 it was completely rebuilt 
(Fige 12 and 13) as a single seater, but retained the some gontrol 7 
systcme |; —_ . _ 


Controls 


In its original form the H V was fitted with waggle tip control oot 
(Fige26) in which the fore and aft sweep of the wings tips was geared Pos 
_ to the stick, producing ineidence change by a skew hinge arrangement similar 

to that illustrated in Pigse 26 and'27. The aircraft crashed on its 
first flight due to the control taking oherge after a bounce during © 
lending. The reason for the aceidont- was obscured by a failure of one i 
engine but the control system mwas not ‘rogarded as satisfactory by the 
2 2 gee ) ‘ 
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Hortons who later dovelopea the idoa further on an H ITI. | ghey consider 


that demping is necessary to prevent the tips oscillating under euddenty 
applied acceleration (as occur during take. off. and lending) « ~ 


': . Pha second airoraft ‘ain both ‘its forms had a tno atelge elevon control 


‘rather similar to the H Tile Maximum control doflections wore od 
folllowes~ PO a ; en 


... (The outer control flaps had a 20% Frise noses and assymmetricnlly 
_geared tabs to compensate the non linear moment characteristics of the nose © 


. 0 Baloo The inner flap pair head round. TiOSeSe * 


‘Split trailing edge flaps were fitted to the centre section, the 
‘flap betiveen the engines. lowering to 60° and the part outboard ‘to. 45% 

The inher élevon flaps drooped to 30° when the centre section flaps were 
lowered and still operated as elevons about this new-zero positions The . 
idea of using graded flap deflections originated from a hunch of the 
Hortens that the sudden discontinuity end greater spanwise: flow with’ 
ungraded flaps might cause stability and control troublese They later 
found that this fear was unfounded end - Bave ww the > graded dafleotion ~ 7. 
(Principles .. . tee oO 


-_ ‘ 


+ 


m Q muldor control on the ‘pecond tio ‘aireraft’ was y et nose ° flaps oe 


of the H ITI pattern (had). 


wa 


- Bying charactoristios - 


te A grec at “goal of flying WO dona on the second ond third H v's, ; 
inoluding about tienty flights on the lattor in 1943 by Profe Stuper of 
AeVede Gottingene We questioned hin extensively about his impressions 


oS 4 tof the aircraft (Sept. 2st 1945), because it was tho most recent Horton 


- / product he had flowne The Hortens t: jemsel ves had. lost interest in the | 


-H V bocause later Gesigns incorporated’ mony. Amprovementae Stuper f had @1.80_ 
Plow the H ‘Tilda with Walter ‘Mikron engines | So 


Tests ab AuVo Le wére undertaken at tho ‘request of D.Vels who 
wanted information on single. engine characteristics and on unbiassed | 


comparison between tailless and. oonyontional handling qualitiese _ Stiipers 
; coutnents were as follows: = 


| Stab iiity 


 tongitudinel dynamic stability WES "200d and r no “fundamental aifforence 
from a conventional aircreft could be noticede In rough air he ‘thought _ 
it had a more abrupt pitch response thah noxmal, which was only a> 
disadvontage. if gun platform steadiness was necded. . ate: Horton 
thought this effect might be due to low wing loading (6 1e/'saette) ‘on 
the H V and | Stupor agrecd thet this might bo. » 80) 


+B a 
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. 7 Controls” 
' of aileron was useful in an approach in’ gusty weathers The airoraft | . 


— quite nomal but rudder control nocded Amprovanonte ; 
se oe 


. normally the wings renained level and ailerons still: effective, 


: speed. was about. 70 Kepehs | . 
" Single_ engine ‘flight - . eg 


‘because they were so heavy, although Walter Horten cleimed that at 


Lending and takerote* 


Cy 


Lateral atebility appeared satisfactorys “No tondoney to: “aitch roll" 
instobility was found and no erratio changes of heading due to low ny, 
and yy were noticeable, Stier. was in faet expeoting trouble from this 
source but failed completely to find anys He added that his impressions © 
wore purely qualitative as they had no tins to instrument the: slrorefts 


' 
tj’. ": ; to 


Controls were light and effective, With the exception of tho ° | 
rudder which was heavy and not cffcotive enoughe Aileron was heavier 
than the elevator "in the ratio 4: 3"— With the stick back, aileron 
movement was : ‘restricted, wi wich Stuper thought o, bad point sinoe plenty 


Was in trim virtually over the whole speed ’rango without movament of « 
the elevator trimmer, When flaps were lowered thore 1 Was a slight z nose: 
heavy tendency which could casily be helde » 


Suming up, Stuper ‘said that oileron and elevator control yore: 


Behaviour at the stall (flaps down)? was vory satisfactory; the’ 
nose dropped géntly and the aircraft gained speede Wing dropping: ‘Jc 
could be induced if the aircraft was stalled ina yawed attitude but 


though restricted in movenonte The stall was reached with the stick: 
not quite fully back; only one Co Ge » position wos, tested. _ Stalling: 


é 


Flight on one engine as xs possible, + without rudder, at 120 Kepehe 
by flying with 10°. bank and 80% aileron. Rudders.were not used much _ 


130 kepehe single engine flight could be maintained on rudder only” 
(engine nearly at full. Pemer) if the ° pilot was BErOnE enoughs 
or’ 

Ground manocuvring Wos casy using throttles and wheel brakese During 
take-off the aircraft cowld quite easily be kept straight until the drag 
rudders became effective, and flew itself of f the gromd without assistance 
from the pilot ~ in fact it mado very little difference what the pilot 
@id with the controls during take-off. There was no tendency ta buckstt 
or boumce during the groimd rune. R.InM. require that for normal 
tricycles, it should be possible to Lift ‘the nose. wheel before take-off 


7 speed is reached; | “Walter Horten thought this was umecessary if the 
‘ alreraft would fly itself off.. Landing was quite straightforward and . 


normally the aircraft settled down on-all wheels at oncees Stuper thought 
it was not possible to land on the moin whoels first becausé the groumd 
incidence was, ‘too highe Lo . 


Baulked landing Me, a 


Stuper had done some tests of ‘take-off performance with flaps 
down, which resulted in his flying into a hangar and terminating the 
AeV.A. test programmes dipparently he landed and immediately (Walter 
Horten said not “immediately) opened up to take-off again + after 530 
netres he was 8 motres high and at that point entered the han gare The 
airborne distance Was. about 150 notresy. ; _ 


| : 
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Although the split fleps in ‘front of the propellers caused poor 


Aorast there were apparently 0, >, vibration probleniss 


' Summarising his “impressions on: “the H Vue Stiper. said that it was 


; hardly fair to compar it with conventional. aircraft with many years more’ 


development behind them but it was, nevertheless, a good example of 
tailless design and a perfectly practioal aeroplane - if anyone. wanted 
tailless acroplanGse His main suggestion for improvement was in: tho 
rudder controle . - oo 

; — 


7: 


In goubied layout this airoreft was very “similar to the H IVe ae. 
span was increased to 2) m (78.7: fts ) accompanied by a decrease of 5 
in wing area, giving an aspect ratio of J2ehe “st 


The object in building the H VI was to achieve: the most efficient, 


. high performance sailplane regardless of coste Two were built and the 


first was tested late in 194. It was perfomance. tested by the 


. relative sinking spoed method previously described, using a calibrated 
HIV for the second glidere The Hortens were very pleascd because it 


was better than the D 30 (samo span and wing loading) over the whole 


- spoed Kanges 


-herodynamically. there were no new features of ‘pooiel. interest 


‘compared, with the H IVe Wing sootions end control aystems remained the -. | 
same. The structural design had to be refined in order to get sufficient -- 
_ .-bending strength in the very thin cantilevers Tho main spar was made 


up of laminations of plain wood and "Lignofol"” (a compressed impregnated 


wood) to give extra strength at the root, ena & special wing root . 


fitting using four taper ping in place of the normal two was devised to _ 
distribute the concentrated loads at the roote “fhe tersion box, .design 
was modified. also to increase the wing torsional stiffmess, sinoé at 


‘high speed it. fad pean Found that an unstable short period longitudinal 
“oscillation, involving wing twist, could develope ' Tie specd at which 


the damping of this oscillation. became « ‘Zero on 1 the H VI ‘was found to be 


about 180. lary har} oe . ; o ; 4, ee 


fas 


_ The H VI is of interest only as a ‘nigh performance sailplano for 
record breaking PUpOSess a8 is too costly and difficult to a Ree for 


. genoral: USCe 


_ The second ‘aircraft of this type to: be puilt- was found. intaot ’ 
by the writer, near Hersfeld; the first, aircraft % was found destroyod — 
hear Gottingen, where. it had been flyings 


349 Horten VIL en 


General . 

“The H VIL Was projected, in 1938 aria the first ¢ of the type was 
built by Peschke at Minden in 1938 It bears a general resemblance te the 
modified H V in layout and control design'and used the same outer wing 
panels: the span was the some (16 m) the sweepback slightly greater (34°) 
and aspect ratio 5e8 instead of Gele Its function seems to havo been 
that of a. high. speed.two seater commumications aeroplane ‘and trainer 
for tailless pilots. Engines. were Argus AS 10 C of 240 HP. Fige 15 
shows the general arrangement and Fige 16 gives ponte pictures of it on 
the ground. and. in flight. ey : Poe . 


2 . - an . * 

. es . 8 os 
v's o ol 7a Sy 
a, arene 

: : : 


OC) 


perpen mg amen flee ae Cad ae leg 


re 
Lo 
Ce 
r 
{ a 
B. 
ie 
‘: 


' 


peer ttn te Nt mm ep men 


i 
’ 


mr 
+f 
& 


ote 


} 
Y 


lege 


a eee ee i a tne tpreecmen ge nente 


pees ns le Ae te Report Noe 259/1 
weph ; Toohe Note Noe ACr0e- 1703 


. ig ms 
Altogether two were complet od and flown ond a 1 third Was nearing 
completion at Mindon when the distriot was occupied by tho Allies. 
Two aircraft were damaged beyond repair and the third fell into 
; of: Russian hands at Balenburge. 


Controls 


me - Single st tage elevon ‘control - Was, jised on ‘the 1 H VII with 
: ‘eo 25:5 Frise nose and geared tube Inboard of the olevons was a plain 
po. ; flap and in the middle trailing edge split flaps extending for the full 
width of the centre section. Initially.the graded flap angle -; ‘ 
principle, was uscd, the part‘ betwecn the engines opening to 60°, between. 
the enging and the outer wing panels to 459% and the plain flap on the - 
wing lowering to 20° When RJI.k. ordered the design in quantity | 
_ a however they asked. for it to be simplificd ond for the danding, spe.d to 
"be raised te give pilots more realistic training for. high specd aircrafts 
' The plain flap was accordingly Locked “up ‘on the socond eivorars and. 
omitted altogether, on the serics production model. | 
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Plug spoiler arug rudders of the H IV type (Fige7) ware used on 
the first oireraft. .These tended to suck open and had to be held 
closed by springse . They yore not very satisfactory from the point of 
view. ef cotit¥el forces and Yoel, and after about 10 flights they were - 
scrapped and replaced by a now "trafficator" de ‘Signe. This was.. - 
simply a bar which projected 40 om in a spanwise dixection Yeti ‘the : 
wing tip when rudder was applied ond retracted f flush with the wing 
surface when not in use. Fig 17 shows the rudder in ‘opon and closed 
positions but’ without the vent holes which wore cut to ‘adjust. aerodynomie : 
halancee ‘The vent holes allowed’ flow ‘through the bar arid deflvcted the | 
' flow sideways to generate a golf closing aerodynamic forees. ‘This Was 
supplemented by a spring loading and the two components adjusted _ - i 
‘to give. ‘satisfactory, feel on the .rudder bare This‘ type of rudder was. :<: 

_ Claimed to be cheap. and casy to make and gonorally MON. satisfactory.» 
CC " _ than previous designs, 7 re 

7 . - fos . ‘ . ee a roft.. 
Structure oo rare me an en oe . 
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‘this followed normed Horten practice, the contre: ‘section. ‘being, of: 
welded tube: construction | and the, (Wings of Bangle’ spat wooden construction 
‘with ply coveringe - ; 


a “The undercarriage Was a ey: retractable four wheel layouts 
the front wheel pair Seking about “ne of ‘the total L weight when resting” 
- on | Tevel grounds , — 


fan 
Ga 


The ‘constant: apoed airscrows were, driven through extension shafts. 
_with a thrust ball beating and rubber flexible coupling at the engine rs 
end and a self aligning’ ball bearing at the: airscrew end mounted on. + 
a cantilever from the main structure. . . 
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Aerodynami amic design 


' Outer wing ‘panels were of the same ‘abrodynamic shape’ “a those of 
the H Ve At the contre line the scotion wis 163 thick with” ;1¢85 camber 
(zore rig) graded to 9 symactrical ‘tip sectionse Wing twist was 5°; Je 
2° linearly and 3° parabolically distributed. . The alreraft trined with I 
elovons noutral: at 280 epee, AO Oei6) » ce ee ! 
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Performance | 
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. i: * felis 
The following perfomance data \ were aunt, ty Reinar Horton oe 
from memory := . 


Flying weight (minimum) 2,900 kg er i 
" with full equipment 3,200 kg mt 
Engines . - 2 x 240 HP. Argus AS 10 C (normally cqptratea) | a 


with constant speed Propollerse 


if . . a 


Sea level (oss spead (180 = , 200 HP, per’ ‘engine 310 Kepohe _ 


Top speed BuO Kepehe 
Noxmel teke-off speed 0 kepetie we . | 
Ground run "|. + PRO metres ae 
Sea level rate of climb at 180 kepehs | Be 
; (full power) _ oo : q * ctres/aeoe woh : a ‘ sara ge 
Ceiling _ : a ran oo 6,500 metres- + ra, 
CL max =. Le? no flaps: ae er 


= 166 with all flaps 00, due te plain flap was Oele 
Handling characteristios . 7 


4 Reimar. Horten ‘told us that prior “to the first” plighte by 


* . Scheidheuer on, the H VII, his brother Walter had supérvised the CiG. Ning 


of the aircraft.and mistakenly ‘put. ballast in the noso “because the’ 
measurements were-made with a steel tape with 10 om. missing fromthe — 
-ende, Scheidhauer! ‘s comments to us were that the’ aircraft had to be - 
brovght in at a minimun speed or 120 kepehes with the ‘stick nearly’ right —_ 
back, if the nose was to be lifted for the hold off; the aircraft then — &) 
floated (stick fully back) until 90 kepehe before touching. downe Noxmal - 

take-off procedure was to accclerate to 120 kepehe and then pull the stick 


back when the aircraft immediately took off and climbed away. Apparently _ 
- At -‘could be unstuck at. 90 kepehe by pulling back hard but would not. 
climb until 120. Kepehe had been reached, It was impossible’ ‘to stall the | 


airoraft with the €.G in this positions the general’ behaviour. WAS said. to be: 
"good natured"s 


Welter flew the H: Vii “(with the CeGy in its correct position) « on 
30 = 40 occasions, a total flying time of about 18 hourse’ '(Scheidhauers 
time was also sbout 18 hours)» Apparently the change inC.G brought the 
approach Speed down te about 100 kepehe and the atroraft could be 
touched down on the rear wheolse It was not certain that a complete atall 
could be produced in steady flights With the stick fully back the airoraft 
sank on an ever keel with fair lateral control, Lateral control was 


~ 


' pleasant, the 25% Frise balence eliminated adverse yaw and virtuclly 


enabled flying on two controlse | 


\ 


Tests with the "trafficator" drag rudder showed that single =~ 


. engined flight could be maintained with half rudder and a little sideslip} 


turns could be made in,level flight against the dead engines On one 


“test the pilot was ‘carrying. out a single. engino approach when he §& 
‘realised that he had stopped the engine supplying the undercarriage 


hydraulics and could not lower the wheelse He was able to climb away, 
start the dead engine and mako a nox. landings 
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Maxe all up. weight as a wind tunnel. = 9000 kge . ee 


| 3e10 forten ¥ TIT ee 


This was to have been a flying modol of a proposed six onginoa trans 
‘e Atlantic passenger transport weighing 100,000 kge ‘The span was to be 
' 4O0-me with an aspect ratio of 10 and sweepback of 28% ~Power units 


Uwere six Argus, AS 10 C enginese 


To make. the aircraft attraotive to Relies ana thus got backing for 
the project, the Hortons added a rear loading cargo carrying body with oan 
internal space approximately 1,' x 10' x 6' 3 this was not part of the 
design for the fullsize airerafte With. construction’ under way, another | 
modification was made (but not disclosed to R.I.M). This consisted of 
removing the nose-of the cargo body, replacing the nose wheel by wheols 
on either side'of the body and putting a large venturi tube with a an x 
. 267 m throat inside to form a flying wind timnel. They expected to get | 
about 500 mepehe airspeed in the throat combined with low turbulence « 
this they proposed to check by the sphere drag methods later they 


hoped to be able to test models of their aircraft which could be ‘mado. SSS | 


of wood because’ of the absence of dust in the airstregme : . 


Construction Was proceeding at Gottingen and was new enipleto at 
the cessation of hostilitiese The steel tube framework for the venturi 


Wo et " cargo carrier ee 


Without take-off assistance : coo. 15,000 kage. _ re wees 


Ditto with rocket assisted take-off = 20,000 kge 7 . a : ve 


At “25,000 kge the Bea “level rate of climb at full power r would be BerOe 
At 9,000 kgs rate of climb at 180 KeDpehe was expected to be e 6 = T 1/86 


: . 


" Estimated trimmed oO, max’ 8 wore Le oe 


No‘flaps. ‘leh 
With flaps «106 — tak 
Cy, for take=off del | oes 


_ herodynamio design 
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The design of ‘the ving and controls was similar to that of the. See 
-Horten IVer: Washout was large, 79, te give trim without clevator - a 
‘deflection at cruising Oz. Elevens were the three stage type with 354 
Frise nose on the outer flap, and 22% on the middie ond inncr flaps. 
Compensating gearcd tabs which could also’ be used as’ ‘longitudinal , 
trimmers were fitted to the inner flapse Maximum control deflections 
were as followsie= ooo. _ ee 
a, : was Mio 
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_ eentre section was finished, / sn ee 


Estimated weight nd performance figures — = ; - _ ola. 
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#°15° 
i? or ~15° 


stick fide and central 

back and central 
Central and to port - 
Central and to =~ + Be. | 


. + 15° 
“10° or “15° 
+ 32° 


‘cy 


‘Gradling edge split flops with a constant ohord of 80 Ome were: 

to be fitted between, the enginese PU _ 7 
Drag redders: were of the. a VII "“trafficator" type ‘with vent hole: 

- “balance Plus spring centeringe 7 Projection was 3 about 1 metres 


Wing sections. are shown, in Fige 1B. Root thickness ‘is about’ 16% ee 
with the usual refloxed contre-Liney graded to an &% symactricol . tip ee 
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| Strictuze ee oT , ee 


Wing structure was in seven purts;_ a welded steel: centre section oes 

with pilot and oo pilots seat and three outer wooden wing panels. per sidoe 

_ The wooden structure was of single spar D-nose form with’ subsidiary | 
trailing edge ribse 


t 
way 


At the factory in cSttingen the contre section was roxia in 's seni’ «) 
complete state, Denoses for the inboard wing panels wore finished and _ 
spars and ply noses for the outer panels were undér constructions Much 
Of the work on components such as engine bearers, potrol systems; 
undercarriages ctoe had been completed and the 6 engines wero in crates 
at the works, with one sparee Unfortunately all drawings had beon taken 7 

. and many of them seen to have been buried by Horten employees near BilerbUrgs _ 

_in the Russian sector. , . . 
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‘Undercarriage BS - og 

; The fixed main wheels wore arranged in - tandem pairs on either side of 
the fuselage and took 85% of the static weight of the aircraft. The 

- castoring nose wheel was retractable on the cargo version and had to be . 


’ mounted on a stalky strut because of | the high wing Layouts © Static: 
ground incidence was 2x08 - a : 9 . 
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Zell Horten Ix 


General SD 


* whe H IX was a singlo seat fighter bomber of 16 m span with twin 
jot. engines, being a furthor development of tho HV & HVIL designse Fige 19 
is a general arrangement drawing made from a wooden model found at , 

_ Gottingen, where the first two of the type wore built. 
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‘Four aireraft of H IX type wera started, designated Val to V he 
V-l. was the prototype, designed.as.o single seater with twin BeM.We 003 
jets, which were not ready when | Ane: airframe: Was finieheds ’ It was ; 
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. / its suitability os a.gun platform V2 was completed (also at Gbttingen) 


_ Single engine landings The pilot (ziller) apparently landed short- after 
., misjudging his approache V3 was being built by Gotha at Friedrichsroda, 
a8 a,prototype of the series production vorsione; Vi did: not get beyond the 
Sse project. stage but was to be a two seater night fighter with! an ) extended 
i¢,1. nose to house the extra man n (Fige]9)« . wo gm Fas 


a. 


of. the: ‘underside of the tip section at top.speed. “This: gave’ a maximun 


: contre to give sufficient thickness to house the pilot and the Jet: unites 
.., Which were © placed close together on either Sides. - . 


' anxious to-ayoid failure so they avoided aerodynamic experiments 


. the sweepback: of the max. thickness dine, the ordinary | section would 
show iittle ‘Bisadvantages ae - 


i é - . . . - 4 
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‘accordingly - Sompletea as & glider (Pige20)' and oxtonsivoly test flowne 
DeVele instrumented it for special directional damping tests to determine 


- with two.Jumo 00) units and did.2 hours flying before crashing during a 


+ oye 
cid 


- “In shape, the H Ix was a puro wing with increasea.. “chord, at thie 


Aero smic: aesi ook 
| The H IX started as a private, venture. “ind ‘the Hortens were very 


wherever possiblee A lowor sweepbaok was used. {han on the H V and H vit 
‘and lominar flow wing sections wero avoided as a potential source of 
troubles . Wing section at the junction with the centre seétion was U% 
thick with maxe thickness at 30% and 1e8% zero. On, camber lines = At the 


centre line thickness was ineréased locelly to 16%-to house tho crave - 
The tip section was’ symmetrical and 8% thick. :Horten also believed 
‘that since the compressibility cosine correction to drag was based on 


m4 Wing twist was fixed by consideration of. the: eritioal Mach Nuuber 
washout of 168° Having fixed this, the C.G. was-lecated to give trim 


at OL =0e3 with elevons neutrals In deciding twist for high speed oo 
aircraft, Cp values were considered in relation to local Cy, at. operational 


. top speed and altitude (10 kme in the case of the H TX)e Twist was 


arranged to give minimum overall drag consistent with trim reéquirencntse : 
The wing planforn was designed - to Give a stall. ~ comionéing at 005 to 
Og: of: the- senti-spane . S 


Structure 


Wing structure comprised a main spar ana one " auxiliary spar of © 
wooden construction with ply coveringe ‘Tha contre section was built 
up from welded'stecl tubes Wing tips were of metal, . Tie undercorriage 
was completely retractable and of tricycle type the front: ‘wheel folding 
backwards end the main wheels inwards. The nose wheel wis castoring and 
centred with.aroller cate When resting on the ground, wing Ancidence 
was 7° and the nosewhbel took about Mp o of the total weights. 


Engine installation - . - . 
. The jet: engines + were installed at ~2° to the root chord and 


‘exhausted on the upper surface of the wing at JOC back from the nose _ 


(Fige22)s. To protect ¢ha wings the surface was cevered with metal 
plates aft of the jet pipe and cold air bled from tho lower surface of 
the wing by a forward facing cuot and introduced between the jet and 
the wing surface. The installation angle was such that in high speed 
flight the jets were parallel to the direction of flights . 


All fucl tanks were: int 4he: wings cae qa . .. 


- _— - , 


Contrel ‘system 


_ ‘flap with 25% Frise nose and compensating geared tab balances (This 


_ doubled on the elevons for high speed flighte , 
slight movements of the rudder bar opening the small (outboard) section . 


| which started moving when the small one was fully open. By pressing both 
-'. feet at once, both sets of spoilers could be operated simultaneously; this 
_was stated to be a good method of steadying the aircraft on a target 


: buffeting and claimed an operating force of 1 kg for full rudder, with 
~ wery little variation with speed. The operating mechanism ‘is illustrated — 


system to improve the. control force characteristicse - With the now system, 


spoiler Wobg loading the main control load to be supplied by. a springe 
_ The cover plate of the spoilers was spring loaded (Fige 27) to form . 
“an effective seal with the rudders closed; this device was: used. on most 
Horten. spollor and dive brake | ‘designse ; el, 


“- The centre seotidn ‘spoiler could be used, ds a high speod brake and gave 
= 1/3 « at 950 Kepehe No dive recovery flap was considered necessarye :'.. 


Lateral and longitudinal | control was by single stage. elevon control 


system was also used on the H VII see paras Leb)e ‘The pilots: ‘gontrok 
column was fitted with a variable hinge point gafiget, and by: shifting 
the whole stick up about 2 inches the mechanical - advantage could be. 


Directional control. was by drag radders. These were in two sections, 


and. giving sufficient control for high speed. At low speeds when coarser 
control was necessary the larger movements also opened the second spoiler, . 


meena eg ee nr ering titi ‘teen neta et Mente ns 
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when aiming gunse The Hortens stated that the spoilers ‘¢aused no-. pe 


in Figs 28¢ A change was made from the original H-VII parallel link - co. 8 


‘aerodynamic forces could be closely balanced by correct venting of ‘the 


~ 


On furthor models of the H IX it was proposed to fit the 
“tratficator® typo. rudder tried experimentally” on the H.Vile: - 


Landing flaps consisted of plain trailing edge flaps (in four 
sections) on the wings, with a 3% chord lower surface Spoller running 
right across the centre section which functioned as a glide path controle :.. 
The outer pair of. plain flaps lowered 27° and the inner pair 30° ~ 35°. a 
on the glider version Vel.» On V 2 mechanical troubles Prevented: the 
inner pair operating and all flying was done with the outer pair onlye | 


» , 7 
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Perfo mance , i 


Propor performance. tests were not’ ‘done on. V 2 before its ‘oragh”” . ' 


‘and top speed figures were calculated values, checked by. Messcrschmittse . _ be 


The following: figures were renieribornd by Reimar Horten: = 


a or eo 


Dinensionst~ rs a eo | a a 
| A up weight, including amuunition oo 
- & armour * 8,500 ee (18,700 We) 
u excluding "Mies 7,500 k 
Wing area me Be sen (566 ausft), oo 
Wing loading . -_ a >) lb/sqefte : oe ° 
Fuel (12 orude oil) "2,000 kge (%gh00 Ibe) oe 
Porfomance at 7,500 ks (16,500 2)” | 
Meke-off run a ot 500.0 7 
Take-off speed (10° eiep)* - «30 nr el nape) _— i 
(Note: This corresponds to & 2 Oy of aso ‘whieh’ de the stated stalling. . ) 
Cy of the aircraft). . ee 
ale a : } 
f/ ee a) ? } 


Soe sm BL gee 
woe Gg : 

ey. 2 
So « f 


pete ae se tert srr 


‘ eal re Sera 
“accenenits Bence tpammamarecandasiSoeatne he inne tient ase ae Me tb Wns Margy sel a Atma dei ter hmmm anima ker ema n: 
* es rs : : 


ry 


‘flight test figure avellables af 7 


_ and Ziller flew: for. enous LO hours. 


type but at high speed very ‘little banking ocourred. Mary fierce i . 


with high damping of. Any, residual oscillations 


Top speat -* ae 7  . 950 kepshe (590 mepehe 
: we. - n . oye “ 2 * Pi GA Level : 


| (py ostiaated to. be 06011) 


Calculated eetiine was.16 km (52,0 000 fte) Enginos: would: not work. 
above 12 kme as the burners went out. 


Rate of olimb at Sole 22 n/s (500 fats): 


(Notes tite has been checked roughly by observation) «- 


. In tests sgeinet: the Me 262 specds of 650-700 iat eee apa. 
were obtained on about 2/3 throttle oponings This appears to be the only 


4 


Messerschmitt sent performance calculators to tne Horten a ra 
to check their estimatese The method suggested by. bVeLe' for. getting 
the sweepback correction to compressibility drag was to take an. area? 
of Os} x the root chordsquared at the centre section as having tio: ~- 
correction applied, and then apply full cosine correction over ‘tho ~ 
outer winge Sweepback angle was defined as that of the quarter. chord | 


‘ Locus. Rest data Was ices for Cp ve M or Zeno sea sangccl ee ’ 
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The Mesevachatte methods was to ‘base sweepback on the miei tfo*" 


locus and to soale Mach number by Veos ¢ ge 


tt 8 , ee" oo ao Ete” a 


stability and ees 


The H IX V 1 was ‘flown by Wolter Horton Bebetainion’ and ziller’s 
Scheidhauer did most-of the flying (30 a at Sramiipene) Horten 


Di Vile instrumontea the aircraft for dvew and sisetiigaal _otabtlity 


- measurements. No drag results were obtained because of trouble with - oo 
_the instrument installation - apparently an incidence measuring pole -. 


was fitted which could be lowered in flight and glide path angle was + 


_. obtained from the difference between attitude and inciderice ngle wal fy vo 
One. day they’ landed without retracting the pole. Directional oscillation * 


tests were démpleted successfully ond an advance report’ was’ issued (10 
pages of typescript) by Pinsker and Lugner of DeVele 


The essence of: the results: ‘was that the lateral eeniTiatien wos of — . 


abnormally long period’ = about’ 8 secse at 250 kepehe and damped out | 
in about 5 cycless’: At low speeds the oscillation was of "dutch roll" - 


arguments took place at D.Vel. on desirable directional stability 
characteristics, the Hortens naturally joining the "long period" - 
school of thought. They claimed that the long period would enable the 
pilot to damp out any directional swing with rudder and keep perfeotly 
steady for shootings It was fowid that by using both arag rudders 
simultaneously when aiming, the aireraft could be kept 7 steady — 


the 


‘Latexal: control hie; apzurently quite good ' with very little 


adverse yas 3 ee -_ eee _* 8 


' Longitudinal contrat and stabinity was more like a conventional 


' aireraft than any of ‘the proceding Horten types and there was complete 


absence of the Longitudinal "wiggle" usually produced by flying through 
a guste Butt 3 tests werg Gone to “ehiedk the stall but the’ ‘Bhotograps 


dare 
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’ Weré not’ good enough for much to be learned. Handling was said to bo \ 


good at the atall, the -nircraft sirkking on an even keel. There scoms 


‘: to be some doubt, however, as to whether o full stall hsd ever taken, 


‘place since full tests with varying C.G. and yew had. not beon donee. 
éAlthough the stick was pulled hard back, the CG. may have been too 
fax forward to Bane a gonuine otal. 


” Directional atobility was said by Scheidhauer to be very good, 
as good as a normal aircraft. We did not discuss this statement in 
detail as he was obviously vory hazy about ‘what he meant by good 
stability and oould give very littlo precise information about the « 
type'and period of ithe motion compared with nomnal aircraft. 


Scheidhauer had. flow the me 1634 as a glider and was obviously | 


‘very impréssed with it; he was confident enough to do rolls and loops 


on his first flight» We asked him how the H IX V.1 compared with the 


. 163; he was reluctant to give an answer and said the two were not. 
' comparable because of the difference in sizee He finally cduitted 


that he preferred the, 163. which was more mbnobuvrable ,. sand a delight 


~ to fly (he called ito "apielzeig")- 


with a steeper and faster clinb. 


: The H IF Vor. ‘with jet engines, wes flown only by ‘galler ‘and 


completed about 2 hours flying before its -orashe This ocourred after 


ine. Podlure - the pilot .undershot, ‘tried to ‘strotch the glide and - 
ptcl led« One wing must have dropped, for the airerait went in sideways 


_ ana Zaller was killed. . Before the crash a demonstration had been given 


egainst an Mo 262; Horten said the H Ix proved fester and more manoeuvrable, 


, In spite of the crash Horten ‘thought the single. angie ‘performance 


. patisfactory and. said the close spacing | oF the- jots’ mide. pangLo engined 


* flying relatively sizplee: ce . : oe Be 
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“the HX ws a high specd: ‘arrow shaped flying wing (Bige 20; 


inspired by Busenanns statement in 1936 of the beneficicl ‘effect of ° 


sweepbe.ck.’ on delay of the shock stall» - This apparently checred up, the’ : 


Horten;Brothers and gave thom new proof that they were working on’ ~ 


the right linese_ 


wR _ fons ae 


+ Initial work on the H X consisted of experiments: with’ flying 
models of 10 ft. length weighing about 8-10 kge From these they 


-. @educed the C.G. position needed for satisfactory flight with low 


. aspect ratio- and high sweepbeck, and found that they got good results 


with’ ye dihedral and ‘no Pin areae 


The next step Was a man carrying glidor model woighing 4,00 ) ke; 
with the overall dimensions of Fige25e The wing section was 4 uo, 
symmetrical DyVe Le low drag: yype with maximum ‘thickness at 4 O. Wing i 
washout wag 1° » dihedral 4% ‘Small Frise nose elevons were fitted but : 
no flaps; a trimmed C;, max of 0.8 was expected with e stalling incidence 
of 20° = 25°, Rudder control was to be by wing tip "trafficatora". ~. . 
The undercarriage was of tricycle: layout giving zero ground incidence 
but clearance for a 15° nose up attitude at take-off} the front wheel _ 
was to be retractable but the rear wheels Pixed.: ce 

Work. on the glider H X was in progress et Hersfold. ‘When the 
writer visited the works on June 4th 1945 it wos being used os an 
MeTe servicing depot and all airoraft components had becn dumped in 


‘a basements Only one wing rib ond tho. main ‘Spor could be found.’ 411 


Grewings ond calculations : had gone. 


se _ ” “After, ‘an. 1 piploration of lo low speed control. “problems on ‘the glider, 


Fe, yt 


Ke the next step was to have ‘been a power version with an Argus AS 10.0 pusher’ , aaeae 
Be , _ ‘engine. -The final. development was envisaged as a jet propelled aircraft, 
i : with the ‘game: general dimensions, weighing 6 = 7,000 kg. A single H 11. 

Pr _ Jet engine was. Proposed and a top speed of 1200 kep. he was expected wath” wee 

Pe * 1300 Kae thrust: 3: the, thrust: was to be: ‘improved. to 1500 Kee to a a a - 


Initial tests on control effectiveness with high sweep were ‘carried en 
Out on the H XIII to guide thé control-design for the H Xs No ideas a aan 
_ for controls on the. final yersion had emer ged but Horten said he intended: a 
“0 stick to Frise nose balance as Jong, as it would work, ee we 


“Tri gencral appearance the HX bears a. ‘resenblange to the Lippisch wees 
desigs for high speed and supersonic aircraft, particularly the P13. 0 
Horten said he had not heard of Lippisch's . work in.Vienna until he came |. a 
to London. ‘The main difference in design is that Hortens think ¢ a = sty 
fin umecessary whereas: Lippisoh, favours a very. deree | pnPe: oye 


Ss L. ior ten XT e a a = 


_ This was an aerobatic’ ysailplane & e. 8 meters. spare “qe was built” — 
“at Hersfeld and had no features of ‘spedial interest. | et fle | 


Sell Horten som Co ek aS 


Phe’ H XII was a Suge side 5 by pide two seater with: a 100 BOBS sents 
% It ‘was intended as a,private owners -goupe” put. Ro LM. were interested. 
“in it as a4-trainer. /Thé first of the type was built and: Flown ati es: : 
_ Gottingen (where | ‘ite was found. destroyed in June this year) as a gliders. a 
“work was also-.in progress at Kirtorf wheré a. mook up of the power oenites : 
‘section was found, badly demaged by fire. | SOR a Se ta ‘s 


* general’ dimers ions’ were: BS, follows: . 


anes 


; 16" notres: _ 


. * ban > aan 6 metres 
Bee, . Repost Ratio. oe Bom 
Sees | Wing area ~ : an 32 sae vetres (345 ett) | 


a 300 


wh OS ae Weight ore Joo kg (asso ‘b) ee : ey 
get . Wing. Losing: se 2.19 ke/sqe ins (eS Wace) . 


~ eading’ cage Sweepback 


. : - = ne? the wing used a Mustang. section at. the root ‘graded | to 8 Ermey toal 
nPop - , Section with Mustang fairing shape at: ‘the tips “Washout was: s° om nite 


" Blevon controls’ were- of H VII type’ “with a Pe 4 Frise r nose. Plain . 
‘flaps were fitted with an H 1% centre | section. spoiler’ and "trafficator" 7 
-/ drag rudders, ; 
‘The underoart lage Was. “unusual. in, ‘Having tw wheels forward and one ON 
main wheel aft taking. 60 % ‘of. the wean ALL three wheels were | pO ca 
. retractable. hoe near ane Soles | 
Little flying ‘hed been “gone; “put at “was found that “the samé “troubles” 
ve ‘were arising as on the IVb. ‘Phe Laminar flow sections were Gaus ing ‘bad a 
og tip stalling and loss of control effectiveness, at the tals” ea . ue 
3.15 Honten XIII — ‘ Le , Se eh hae 
: a ; As part of their programme on high. swoepback,: the Hortens puilt the’ 
‘ee H XIII for +4 quick. experiment,. to give flight test: results on control.; . 
. problems. The glider ‘consisted, of B Tit WANES) . fitted to a new oentre | 


“roduecd. the axpoct ‘ratio to “fours.  onicer” aofleotions were Soll 
1 Gumtea ‘to compensate for tho. obliquity: ‘9f-tho' hings Line and: ‘the. 


ends ‘of ‘the’ control flaps trimmed ‘to, un parallel : ‘to She new ey 
“centre Line. ar: chy 


The. pilot nad. to o be ‘Qarriod in/an: undorslung nacelle to: wive- a 
hai & reasonable view; the. control, ‘column Was. inverted and hung from ” 
the, roof of the nacelles var 


pe 


. 


, at 
vy be 


“Undercarriage consisted of a. riain’ -yiheel ‘inset an ‘the nneclie 
| and a . fixed nosewheol mounted’ on e welded steel tube: fork (Pige2h)« 


~ ~ 


rs 


tos 


“Flying on tho i renad otallea’ about. 10 hrs. ‘Drials wore 
° anbercuptea in the. middle by 8 Scheidhauer e Tending in a barbed WLS 
Fences 7 a arn — 

Or, max Was found +0 be: 0.9) 3 with ‘the: ‘stick. rine packs | In this | 

condition’ the ‘incidence was larger than’ ‘expected = about 209. =. 250 — a 

instead of 15°, but Horten thought. that the induced drag was not. 
correspondingly inéreasede It -was thought that the wing was: ‘not. i -_ te 
completely. stalled with the- stick. hard back’ because the, CoG: ‘was $00 8). > 5." 
1 Per Forwards © ore, . : eae 
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Control “was noderstely satisfactory, but ‘in: 4 gpite of tho ‘nereased ” . 
‘elavon travel was inclined:to be sluggighe | ‘Elevator : sontrol L pertlowarly.. m 
was much | less sensitive than’ on other Horten aircraft. ae 


t eo a 


| 36 Morten IV. we 


“This Was a. sports st pilplang’ -aosignea to, conform to. the 1939 ns 
| Olympic Gomes specification. It was designed: for simplicity and, ease 7) | 
| of productions The first pireraft was built from:sketches and proper’): *... 
1 drawings for the production type were made. later with slight inodificationss 

“ Construgtion WAS carried. out at Hersfeld. , . 


aan + re a a cue 
orem “tet cegta ts aati aa - 
ho : 7 


at 
oe 
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~ Span was 15 m and aspect. ratio 1602 The wing ‘had 20° Loading veal 
edge “seoep and 806° total twist. Seotions were 4% camber 17% thickness 

at the root witH 104 thick symmetrical ‘tipse impty weight WS 120) kg 
4 sting. a Plying. weight of 220 Ee. _ nie a a . oon 


+ - oe 2 of .~ 
a oe - Lamy . » 


“aay “Controls consisted of. one Frise nose. “@levon ‘per: ‘pide with “OS 
“" pudders and dive brakes of H Iv. Aosigny ‘The. aide trimmed ab Oy = 21.0) . 
i with ‘elevons neutrals re eS 


— at Marae 


foe 


mee “Phe pilot was put in a, “prone: 5 position, ’. a8 on: the wv ‘aha tho" Co 
* undercarriage arrangement was also. eimdlar but ‘for, the: roplaperiant. of 
Oe the rear. skid by a wheels a fe, cays ds 


mae . _ Performance WES stated #6. be 


1 


- Moxe gliding ratio 1: 30 at 70 ‘Kapehe 


i 
eg 


_ Hine sinking spood. 0462 2 1/800 at : 5 Kepehe . 


“3aT Morten parabola 


"According to R&tmar Horton - this plonfom 4 is “theoretically” Soe vee 
the most efficiert and has the minimum, induced droge The validity” of 
“the theory is not lnowne ‘The glider was, constructed, in 2 burst of 7 ae 
“enthusiasm but proved rather awkward to make Because. oF its: curves and Tee 
Was damaged. during, transpor’ | end never flows’ ‘yh : 


_t 
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3.18 Projected jot borber 


. ‘In February 1945 | & committes undor Profs Book with reprosontatives 

. from Junkers, Messerachmitt and Horten, deliberated over the optimum 
: oe _ ‘design forte 4. jet engined bombers Designs ty Junkers (Ju 287, a swept 
foo -- forward tailed aircraft) Messerschmitt (Project 1107 a swept back toiled re 
, aireraft) and Horten (swept : ‘back tailless) were ‘considered, anda joint. 
po report issued giving the committee's opinion’ on the best: estimate for - 3)’ 

. relative perfommancee Junkers published the report. 


serpent etmencetne te teahmt ean 


: The specification to be mot was for 900 kepehe at 10 km height end a 
° _ - wrange of 3000 lon using four H 11 jetse According to Horton the committeo | 
decided that his machino, giventha same top speed as thothers would 
have more range and less landing spocd. (125 kepshe against 17h kepehe 
.+for the others)» ‘Alternatively he could carry 8 tons (motrie), of bombs 
against h by his oompotitors for ‘the samo rongee 4 


q 


_ he dimensions of the airoraft wore ‘roughly ais ‘followat= eee 


_ — : gu and Mo a ‘Horton 
Aspect Ratie= —. aa 
Wing loading” “spotboo repli? oe 208) aes 


(. Horten saia the agreed 0) for this airerefi'was‘0s0078 tds | 
| @xoluding Mach, Hes, gornections. - 


i 
f 


a In the structural. design. -hé “pookoned to save 66 of the all 

. Up weight (spar and rib weight) compared with o conventional type. <! ... - 
- He thought'the committee abit unfair because they insisted . on Anoreasing ; 
his. ‘estimate of structure weight by about o tone — . 


oe ‘All the above figures wore remembered by Horten,’ Who used than | as. | _ 
_ aa rough illustrations Thoy are not accuratoe a em 
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.° & ‘How the Hortens design their aircraft rr 
__-, Introduction _— ; 
The Hortens started their careurs fas} niroreft ‘designers’ in a 

very practical way, without assistence from highbrow theorys Early 

desigs were based mainly on what thoy found: satisfactory on a ‘snall 
‘'goale modele As timo went on Reimar Horten began theoretigal investigatias 

of various problems that took his fancy and built up a fairly “complex 

basic design procedures Some of his methods seem strange to us and some ° 

important aspects he still leaves to “experience” Wherc we tend to 

trust theory. The following is a brief account’ of his methods as 

related to us at Gottingen sah Septambor 94S : 


bel Wing sootiion desi. es . ar | 
 * Ms 


Win ‘seotions were. designod - from scratch. and were never wind 
tunnel tested, ‘The. only | exception te this rule. was the disastrous 
adoption of the Mustang profile for the 8 IVb ond vhe H XITe 


“to 
. Camber lines were designed by Birnboua's thin asrofoil theory 
- givé zero On, This BiveR an equation for the «caso of. oh moschgum 
oo gadkeer. 3° _ 
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eT ee ae re os 
This has St and ae Doth sera at x =] and gives y = max at x = 0425" 


yet VeQea 23 7 
- giving max‘ gat zs z= = 30h pe ony 


7 ‘For fairing shapes with masimua thickness at 06 they used 
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To get ‘good stelling characteristics the following criterion © 


Was. usods See eee ent 


omens 


a wat oe 


nose radius 
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chord ~ 
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G = lDXe thdcknogs te 


“This criterion is weil known and a + report wa owed of DeVoe has 


been published on the subjects 


Wing tip sections are made symmetrical because Horton dislikes the . 


‘idea of a combered section with negative flap defleckion at the stalle 


Horten thought that position of the riagclinum thickness of the wing 
section had a definite influence on the sweepback that could be used 
(end vice-versa) due.to the influence on lateral flow in the boundary 
Layere: He Sucgestod the. following rough rule for 12% thick ssotions 


“Max thiclstss Maximun sweep . 
location ooting sea) 


to re ye 


i 
i 
', 
4 


This rule was ‘Baska on ie experience of the > flying — : . 
of airoraft so far bublts : 


ie2 Calowlation of aerodynamic centres | 


r Pam at : i 


amio centre was ‘galoulatea sreugetce oF the 
product of veeat oading x distance of the local acrodynamio centre 
behind a cotivenient spanwise detune Load distribution was first 


calculates by Weissingers method for a swept back winge Details of 


this were not known but it was apparently a development of iiulthopp's 
_mnethod which extended the lifting line theory to take account of 


chordwise pressure distribution and the influence of this on induced 
velocity along the spane. 


Load distribution: WES: used to give values 
ooo i tg @ OE léoal oo 
a | OL eee a ee 

is | “da wing. as 

+ Eoeal acrodynamio ‘eantre 
so was assumed to be at 0025 
i *% 1% C from the leading» 
edge n. being a faotor 
“ ! vepresenting the departure 
' >. ef the two dimensional — 
yee") Lift curve slope from 2% 
-" "1 hed approximately the 
ers . follow values. for,” 

huss i ftfferen thickness, | a 


Sate Bebo le 8 
ee ee ee ee ee 
labs es ORG a 0B" teres (or. meghicn in ; 

pee Dt. DORE to, 0085 face ble se em cgi! dimensions)» | 
: The neutral peint hy was.then given by . - 


| [Ss Saye hy a | 


; hy, es 8h 
me ah, 
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 Céntre of eeeetey poaitiens were specified by Horten as Hisbencwa 
, ahead of the above neutral point in terms of 4 dimension called the 


— "Pfeilmass"s Tho Pfeilmass is a measure of the fore and ht dimension 
A. of the =e ‘and is | defined by 


ie 
core Tae 
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se aren ntatBe th alii thet ME ener came nite ante nib ah AE I HS 
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t | . By ay 7 ; 7 . . 
Ps <a es 
-* p. is the fore and aft distance between the aencarnania centre of the 
centre scotion and. the ean aera centre at the general point ye 
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a _ 43 Fixing tho layout 
; voy i 


| ary de ormination of 0.G. 

| . “AB e first approximation Horton used the following grephtoat 

: ‘construction to give a mean chord and mean quarter chord pointe 

Ps vit ot 
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i 1 Pome TE NL! chora | So sage Og 

i . C G ¥ a . ‘—Fs mm, ~ “ss hay | \ i fetes 

i e . | ay ane Ie. - : 7 f Se . | "a sl oo: a : . 

a location | “ee Lo JEL. Locus of mid-chord 
BR TSS ei 


“The first approximation to the Css position was taken as the 1 moan - 
- quarter chord point dofined as abeves 


- It will ‘be noticed that the mean chord: used by Horten ig the local a 
- -. ghord line passing through the centre of area of ‘the half Winge ‘The Bo 
above construction does: not apply to planfomms differing greatly froma 
ver. ‘trapeziume The chord length so defined is not the game as that given = 


ye Wing terse oo _ . oe So ee 


. _ The procedure here was to construct curves from vivioh statie 
4 ' margin sould be chosen if wing twist had been decided, ' or, more 
i usually, to choose twist for a given static margin, assuming in either 
- oase that ‘the desired Cr, with clevons neutral Was Imowne 
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Mean twist was defined as ” a -_ i . 
ee ds Bye. b. 
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vo os | Where &. = ‘inean triet ho oN 
4, » twist at ‘genorel ‘point y ee | *: 

te . { . } 
Gy = chord " W a. a: = _ P 

a , _ : nde cote DO ’ . . 

_ 8 = wing arca . 
CO 6 = sami. span : 


Desirgble static margins were known from experience and Hoiten" 
geve the following table (all in fe of Pfeilmass) of values for : 


different Horten ) aireratts _ ag a 7 Bo 
Static margin . , 
: (% ») en . Comments 
} rat nn ae. 7 ot Normal position oS 4 ae _ ooh ( 
. , ‘ Io. | iinimum for satisfactory’ longitudinal ee 
LO stability cited 
. 5% | For best longitudinal characteristics 
y 2 * a, . 
+ Be » | Por optimon: porformance re 
we 2 Sp np a Normal oe oe DO on ve - 
O ee 62% Bost handling’ a . Tal 
V, VII, IX) 2 = a | nn ae 
oo, on sailplanes ; twist was dosigned: to: give elevon teutral- trim | L mn 
near to the Oy, for best gliding angle and on power aircraft trim ab a 
cruising Oz. Centre séotion head fairings were found, .to have an ce! bon 
; appreciable: effect on: trims | . oe 
‘ «In the ease of high ‘apecd niveratt, seleotion of mean “tidst was | | pe 
further complicated by the need to avoid ‘Local shook. stall at high , a 
speede The mebhéd of dealing with this was described in parde Bello ore 
under "Aerodynamic Designs 7 aa 
Twist distribution was determined by. the type of. aivorafte For “ 


ot Lied etait MIEN te ibe Bie HE 
. 


a sailplane,” which’ sperids . much of. its time in circling flight, Horten . 

haa developed o theory which enobled twist distribution to Be designed — 

y so thet the glider was in trim laterally and directionally without , iy 
elevon or ruddsr defleotione In the calevlation the twist nooded to; _ _ 

give static equilibrium wag found, taking into apoount, variation of oe 


incidence, speed, profile and. induced rag across “the, span. end a 
assuming straight. trailing vortiocs. Cte pot 
yoo tee to wtas ' 


The answor was a’ twist, of -the fom 


C) 


82 8 ates @) 
the second power tem being ‘indotemmingte. 
. oo (ree Lo 


ee canta na tes ee ac Reali nit Ate teeth a at om on 
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On the H IV for exompile, ‘tetst was designe to give trim ina 45°. 


. banked turn et 0, = le Incidence difference between the tips was 1° 


end the twist Was 
G2 PO Le Ys 


An additional acrodynomic twist of 161° was added giving an 
overall designed washout of 7el%. The second power term was introduced 
to satisfy the condition for longitudinal trim (flaps neutral for 
trimmed flight at 100 kepehe on the TW and U0 kepehe on the VI)e 


On the H III the lincar term was much digger (42). and the inoidence | 
difference between the tips 6° in the specified ciroling condition. 


Torsional deflection of the wing waa ellowed for in these: caleuatonae. 


In addition: to the above requirements Horten also. designs the . 
combination of taper and twist to ensure that local stalling lift 
coefficient is first reached ‘at the middle third of the soml spane | 
“Apparently all these conditions can be satisfied simultaneously, . 


_ the linear tenn was said to be available mainly for stall ‘control whilst 
the oubié term gave’ the: required morhing equilibrium, | 


Sroepback Oo a 


_ Swoopbaok 3 is. 5. governed to some extent by the Joad being carried, 
but for | low speed aircraft Horten liked to keep leading odge sweepback | 
below 45° to avoid loss of controller power through boundary layer ¢ — 
outflowe For high speed aircraft, high sweepback was an advantage, for : 
besides keeping drag down it | Prevontes’ over sensitivity of controle , 9 - =: 


te Control desig re 


No dalowlations of control forces were oustomaxy, desi'gn 5 was, 
on the H. Ike © 


. governed by experience Aeron Berformanoe was B however calculated : 


The change over from round nosed to Prise. hosed. controls was ‘made . 
to improve the yawing oharacteristios with aileron applicatione The 


' subdivision of the flap into two parts enabled differential to be used 


to iniproye the favourable yaw with ailerone The. outer Frise nose in this: 
case balanced the round nosed inner flap alsd« In the three stage flap, 
where the outer flap behaved principally as up going aileron, it was. 


possible to alter the relative balance between aileron and elevator (the. 
latter being usually too light relative to the aileron) and produce 


better harmony of controls This. was said to be especially important 
in high aspect ratio sailplanes (or aeroplanes like the H VIII) where 
the ratio of lateral inertia to longitudinal inertia is high (¢ege this © 


ratio was about 30 on the H IV compared with 5 on the H IX)e Further 


questioning revealed that Horten thought lateral inertia important 
because’ the initial response -(decoleration). when correcting snail 


gust disturbances depondend largely on inortie eatnough tho Final. rate 
of roll was hardly affecteds 7. on) ae 


Drag rudder design Was. ovolved. entirely by msg experiment vith 
no wind tunnel data to holpe - 


‘ ' ah 6 
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‘ln ‘Flight’ stebinity = te - | aR: 


a ‘Dynamic hoparity was’ never Investigated theoretically: ‘and was not 
studied very carefully in flighte. Relianco’was placed mainly on gencral 
-impressions of the pilot and we found no* evidence ‘of results having been 
snalysed eritioallys 


Oo The Hortens Were obviously not in the habit of thinking in torms of 
periods and .dampingsy and Reimar did not know what ly and n, were for 
his various designs; dihedral was fixed by expericnoce 


The "stick foree por. g" ‘eritorion Was not: used and although eslevator 
angles to trim were considered in the design stage there was no methodical 
_ flight checke 


heb Unsereerri age. desi a 


During the construction of their series of aircraft the Hortens had” 
beon forced to try a number of unorthodox undercarriago layouts using ._ 
2,3 ond 4 wheels. The tricycle and four wheel layouts used wheel 
positions giving a wide rango of wolgnt distributions - Tho. following 
. figures were quotedte oy ORE uae 
ee _ . oe 


sth (Dee - pte yy EM 
[Nose wheel redction + 7 : os * _ ar i 7 _ ade - a 
eae) Ee | ee 
Mainwheo] Oe Lo ; + elo a5 a ~ a rs Be 
+0 *. the H VET ana H IX also “take | a large proportion of the woight on the 
; - nosowheel . ~ of the order 40'~ 50%e These heavy nosewheel reactions were .. 
O se combined with large ground inoidences to. ‘enablo, the aireraft to fly off 


the! ,grounds og EL, 


According to. Horten none of the Layouts ‘tested, had given any, 
‘trouble duc to porpoising or inability to unstiok; he was. inclined, to 
Lee dismiss undercarriage design AS presenting no problems. 1 
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Horten stated that there were no special requirenents for stress 

- oaleulations on toilless aircraft. The H IX was designed for. a’nornal 
acceleration (n) of 7g combined with a ‘safety factor Gs of Lee iiQther - 

design ‘considerations word. a8 followsi= 


(a) ‘uste of +  10n/s06s & in a dive’ at 1100 kepehe with ja Le2e) 7 The 
“air was assumed | incompressible for this caloulation except that 


ore was arbitrarily increased 50% over “ the’ imoompressible_ Valuee. . _ 
A relieving factor of 0«6 was epplicds — po, 


‘(b) AC completo: aileron roll (360°) Was to be 3 posaible at 900 Kepehe at | 1 . ; 
2500 me in 4 seconds, including allowance for aero clastic. distortion. fac: 
This was both a porformanco and a stressing requirenant. ak 


(ec). ' Phere were no official aileron reversal rogiirenents but Hortens bes 


designed the H IX:for a reversal speed of 2 292. x caving speed (1320 
_— Kepehe) OSSUning {noouprossible flows 8, . 4, 


; Ke beet. 


| (4 peculiar feature in the structural design of the VII was mentioneds 7 
‘It was stated.that-the caleulated change of trim to cause akg dive pull a, 
‘out at, diving-speed was only 0.3° of elevon, when allowances was made for . Ve 
sero elastic distortion. This was improved by increasing the ply skin’ ne 
thickness from 165 mn to.205 mne The phenomenon would be more undere | | 
standable if the torsion component of spar bending had been large but ~ 


Horten ssye thatthis was not included. - 

po, Actual figures-qunted werei~ a Soe 

- i - | = . Ct Elevator angle : _ » : SS 
oS 2 eB num py 265 mm pag 
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3 Comments on_some aerodynamic ‘aspects of the Horten designs 
., _ Sel Stability and control in mstalled flight - 
Longitudinal = | a 


This seems generally tg have been satisfactorye It is clear that, 
particularly on their light aircraft, there was a difference in long= | - 
itudinal gust response (and probably also in control response) which. 
seems to have been more sudden than on a conventional type but’this 

was less marked in the H TX which had more normal wing loadinge The =. 

| Horten view was that with correct C.G@ positions there was Little | 

4 important difference. When questioned about static stick free , : 
{ ’ instability when approaching the stall. they thought it might possibly. ._ - 
_ be present but were sure that stiok force reversal did not occure =: 
| 

| 


. . » YY gia. . . . . ‘etd aS 
"“@n the HIV.a feouliar form of longitudinal instability was 
mentioned by Reimar-Hortens Apparently a short period oscillation — 
(period ebout 1 sece) would be produced with damping varying with. 
speed, being about zero at 180 kepeh.s At higher speeds it showed 
sigs of building up spontanbéhsly (-ve damping). A theory-was that it . 
might be due to a coupling with flexure and torsion of the wing but no. 


_-preof had been obteinede. 
Lateral, 


All their aircraft appear to have had less damping of ‘tho letoral 
oscillation than normal but also a longer period which made it casior 
for the pilot to. damp‘out disturbances with rudder. .This featuro is of | 
interest in view of tho widely held view in Gemnany that the period of . 
‘the lateral osoilletion on a high speod fighter (particularly jot propelled), 
is too short for good gumexy and should -be increased if possible to 
i. geCSe oe yee oe . a . Set de 
“+ Directional’ ‘ . 
Directional stability would be expected to be indifforent. because 
of the sbsonee’ of fins, Northrop has found on his eireraft that the 
low values of ny and Yy made it possible to fly with appreciable yew 
without the pilot Imowing it, and this led to unpleasant oharacteris CB 
in rough aire Horten, is satisfied with the behaviour of his airoraft . 
without firis and Stuper coula not- find anything to criticise Aan this ws 
direction on the H Ve At RAK, after about lfourts flying on the 


ee 2 


o) 


-H IV, the impression is that there is definitely ‘something unusual in 

_ Girectional..stability and control. “It seems possible to fly with 
considerable yaw and the response to drag rudder is quite different from 
that of the conventional aircraft to 4 normal ruddor. As 5 yet it is too 
early to give a full report on these features. 


5e2 Behaviour at the stall and rocovery from the in. 
Stall researeh . Whee et 


Besid@ds @oing nomal stall tests, Horten did a certain omowit of 


_ rescarch with wool tufts to gain insight into the Plow changes ot the 


sat 


stall. On the H II glider surface tufts weré used and photographed 
by a camera in the pilots head foiringe On the H III more oxtensive _ 
tests were done using surface tufts on one wing ond tufts on 2" mosts 
on the other, the stall being photographed froma Storch flying 
immediately abovee To assist in the intorpretation of the photographs 


the glider was fitted with a sideslip vene and an ASI, which registered 


on ‘the upper surface of the wing and appeared in the picturese’! Chordwise 
lines were painted on the wing to show readily any yar of tho tuftse 
This technique Proved difficult, particularly for the Storch pilot, and 


“the photographs were apparently not very goods They did-confimm hovever 


“that the stall started ot the middle of the semi ‘span,’ and showed the 
spanwise drift of the boundary lsayore Tho H V and H IX wore also tufted 
but no pictures were taken» Horten seid that tho tufts again showed ~ 


_ that the wing tips did not stall and in the case of the H Y.the : ‘stall 


. was sketched a& ‘spreading to the xoot whilst, oaving the outer r 30H of 


the seni span unstalleds : ae 7 


In general, Morten thought that a stall wath | OG back : vould be 7 
worst because the upward alovon anglo would be reduced, producing » a 


gives slightly better resulta... ©, 


| ~ 
(2) mitts with \ ~ 
with C.G@ oft, for, if the . 


“up. hove tor \ 


reduced pressure on the upper surface of the wing and increasing the x 
spantvise flower. a o. 15°) ae ctt >) available *: 
| Pa 4 Te 2 Na MBX s 
The picture of designed 2 a“ / fae ae 
and available Cy, distribution ~ : a | a / ip 
was as showme This actually - 1.0 : Vie 


extra up elevon required for 2 jj re: sy | 
trim with GG forward, de~ a as cers AN | 
creases the available. tip sof | 


CG , 
Cr, max by ACy,,.then. the, 2 7 case (1) \ 
obtained 6; at tha. tip SO ee se 
dcereased only by Oc - y/s — 1,0 


However the spanwise, ow effect was thou by, Horten to be of overriding 
importance. ; . 


fests. on he influence of Lo Ge position on fying, characteristics ae, 
” fet ft 
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tosts on the stalling and spinning of an H TIT glider were done at 
the Hornberg with varying Gee positions To start with, weight was 
added at the back of the centre seotion until the giider ‘was only just 


‘flyable. This. required 35 kg of ballast (the normal C.G position 
_ was 2e1 metres be behind thé centre section leading edge, corresponding 


to 4% pfeilmass Static martin)s “A tibe 2 ae long wes then put ' 

under the centre section with a 10 kg sliding weight which was kopt 
forward for take off and danding end moved aft for tests at height, giving 
a’ static margin of 0 to es pfeilmsse 
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ELLEN cheractoristics Were, as follows:=. OPE 


“(e) O. Ce forward - (10% pfeilmass. ahead, of neutral, 2 potat)« ‘sielting 
“and Spinning were impossible. 


(b) C.G. normal. (43%. of pfeilmass ahead of noutirad 1 point). Stalling 


Was enetle but spinning éiffievlt. Spinning attitude was steep ond 


‘normal recovery procedure resulted in a steep dive with little: 
sideslipe | 


* (0) . OG. aft aft (24 pfoiimass) + 


tomal. flying characteristics “began 0 be unpleasante Tongitudinal 


- control became very touchye . 


Ae Extreme aft OG. (0 to 3% pfeilmass) 


with this oC. position it was only just postible to: ‘fly. the - 
* adroratt because with the stick hard forword it was very near to. the | 
“stall... Scheidhauer refused to do these testse Tho spin was entored 


‘ with full aileron and rudder, and recovory after two turns was by - 


‘contralising aileron and rudder and pushing the dick forwards | After one 


turn the aircraft slid sideways out ‘of the spiny with about 60° ‘siAeslip 
“and went into: a dives . oe : 


if ¥ 


Gorieral flying characteristics were most unpleasonte. 


“Note « on tho i IIL, the dimension "pfeilmass" is. about’: 10% greater . 


than the mean chord, so that static margins can: be. Sakon as R qagan 
chord for otgh ‘comparisone . 


Be, Tests on “Tominar flow '- 
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In the course of his work. on laminar flow sections ‘Yerten: carried 


' out some observations on a 2 seater H III in which transition wos 
detected by a orceping total head, tube conncated ‘to a ‘BEOTRESOOPOs worn a 


by the passengers. Transition from laminar ‘to- ‘tuxbulent flow’ Was, 
{ aecompaniod by’ a roaring noise in the earpiecese 


_¢ y- 
a. ® 
7 


... Results of the oz jII experiments wore spoted as ‘follows! 


60% own & surface 
BO lower surfacd 


“Chora at the test section” ‘wreus: about 3 z5) and forward. 1 speeds about 
10 mY seo at Ach Ae and 50 al at: Jow Ope’ 


Sok Cy max . own 
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, None of the Horten. designs claimed - very y high Opmax valucse The — 
following table summarises | the maxima. ptatod for verdous airorafte” 7 
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’ for take-off and. rendings a 


- The final objective was a "stockbrokers" asroplane with a throttle’: 
end rudder bar as the only controls. Fige 26 shows the pritciple of 


decrease of inoidencge oe ; - 
- gtick, but finally it was proposed to have the tips freely floating | 


' ¢o have been by spoilers on the wing tips, operated by the ruddér bare a 


and. yew in the correct sense for & truly, banked ume moa ery 


Referencés: . ' 
- Nog | ; . + Author ao ae _ 7 Title ete 
as fone a “Report of CeTeOeSe team visitin: target Nos 25/151. 
. Ce coy. et Bonn near Cologne, March 191.56 cM as 
2 | Two articles |. Flugzonskonstroktions Bowicht Uboz- dio Siteung 
by Horten _-. Nurflugel flugzeng am 14 April in Berlin | 
. (Lilienthal Gesallsohatt fur uftfaburt~ 
| forschung) ce 
3 " Horten  Problen of ‘tho saan einonatt ; (ugmort 


13 (no flap) 


5 Estimated | 
[24 (no flap) 166 (flap) | Mstimatea = | 
13 (flap) Measured on wi - ; 


Cy, MaXe measurements wore made with a swivelling pitoy static | 
held below the aircraft on a 4. metre pole which could be ‘retracted 


5.5 Waggle tip control 


This device was first tosted, unsuccessfully on the first’ H v. 
(paras 3e7) and later more sucoessfully, on a special H III (Fige 27) 


operation and Fige 27 fours shots of the damaged wing-of the H iit: “* 
(found at Gottingen) with the waggle tip in ita extreme and mean. 
position. The wing tips were mounted on e skew hinge so that formar 
and backward sweep was accompanied respectively by increase end ; 


a“ 


In the forth used on. the H III the wing 5 tp Was geared. to the _ ‘ 


but damped. The diagrams of Fige 26 describe the automatic’ stabilisation 
as propounded by the Hortens. Control in the free floating oasc was .' . 


Opening of one spoiler would drag back tho wing tip and apply | ‘bank « 


Preliminary flights with the if III were epparently'n not very 
successful because of* the lares. pontrol. inertias a 


June oth 1936) en 


a Ye i ot _ ae 7 
Be ee 


antitce weiner ime 
s 


‘ 


? 


References (oonta. _ 


Noe Author fe ae 


hoo -. Horten. . 


5 : . Horten : 


Attached: 


 Drae Nose 178908 = 179038. inclusive 


Nege Hose 64867 = 64878 
.Appendix I =-II. 
Table ) = 3 


Circulation: 


te 


Ae De /Re De Te 2 


ReTePe/TeleBe 9 loa oe 


D. De /Re De Ae 
Te te Ae Cr 
fells 2g: ; 

As De Ie (K) 
“fe Re Ce (8. C) . 
. Beles Oe Se Sebretariat - 
Director .. 
"DD. RE . . 

DeDeAeFe’ 

Library 

F.1I.S. 


. SMR. 


Aero (1 
on 


DeDeSeRel oa - “Astion cory: 1420 


, 20 per DeDeS+Rel 


"tae ton 1 


a Nurflugelflugzeng "Horten ive : | 
- (Flugsport Febe 18th, 194.2) 


"lorten 1" Konstruktionscindelheiton 
7 (Plugsport: March ph Slat, 3 15» 


4, . 
ot "} 
85658 inclusive .- ye feos 
_ eo 


ete EL, 
Pra, 


2 


’ . oN 
oy . +) 
; : ad? en’ 
ef a . *: 
mee t ‘a 
73 
fot 
ae a. 
wer 


ae) 

hee da 

4 

fe ™ 
, 


eer rere rs 


C) 


attempt to locate and, ‘Preserve the more interesting types 8; ashen. 


‘airorafte - 
1 “@Sttingen oo ee - ee noe rarer 


‘of Horten aircraft including H on a,” H tit 6, H aw and H XII had been. a 
ote ‘carried on. theree- Se Do : 


; 2. Hersvela 


_ 30 . _Kirtord | 


i TeQheNote,Noeseroe1703 |. 


Centres of Horton: activity 7 ore _ 
: es 


- The following places were ‘investigated during ; June 1945" ‘in wiki oa , ae 


This was the headquarters of Luftweffe Kermando Oe. _, The works ~ . 7 
were in a converted Autobahn workshop end comprised drawing office, ot 
machine shop, wood working shop, stores. etce Hangar accomodation was - 
provided on the,cerodrome about a mile away and test flying of a nymber | 


Parts of the H VIII were found in the 5 Sdde with canponents stich 
as fuel systen end. undercamniage parts in the stores; ‘these were oO, 
undamaged. ALL Grawings hed, been " taken ind the drawing office reduced a 
to a. ghasbless: ae ae Ae. : le ae itis ett roe _ 
7 : — i nee : i 


oF ied FE 


the H IX, ML and ve were built at this. centres - 


“yy “a 


: ot Ot : wine oe 
* Mer he v. 


This centre was also, located in on ‘autobahn ‘workshp with w very: _ 
ginilar: ‘equipiient ‘to the ,Gottingtn’ workse ,All the buildings. had been — . 
‘taken over by the UeSe ‘Aray as a transport depot and repair. -shope.; the 
H X was under construction before the occupation, . H XI and.H XIV “had - 
been built there and 2 VE (second aireraft, Finished '¢ after Deane | 
started at Bonne . 


rae fe 
ah 


Wo: ae = Fone valiable near the Works... cee 


‘The Kirtor? contre. consisted of hangar space;: Liaited workshop 
facilities adequate, for: glider. construction, and a:drewing office - 
all, housed in’ aerodrome buildings. on ond side of the soll gross oirfield. 
Airfield and buildiigs | had been ‘heavily bouibed before the occupation 
and had been abandoned: ‘by the Gertiars, who rehoved a all drawings ond the 
HI and HIT which were’ stored there, and burned the H XT which myst ° 
have been, complete at ‘the times oo 


4 Kornberg” 


oe 


The gliding ‘school at Norberg hea workshoos well equipped for 
glider construction and maintenance end was engaged in building wings 
for the Volksjagere fhe..Hortens had drawing * office space over the 
inain hangar and several. of’ their gliders, including-an-H IV, H IIIb e- 
H IIIg, had been housed, in’ the school hangars. No construction was in 
progress, work seems ti have been confined to ossenbiling ‘6 and Flight” 
Resting. gliders built at, Dornsdorf and Tibingen , 


fae pea eet 


as f ; 
, “ithe main hangar complete with offices end aircraft saa ‘completely ‘ 

destroyed by a rocket bomb attack in April 1915, ond the rewainder of 

the gliders were brol.on up by the UeSe Army after the occupations 
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6 Dornsdox near Go 


'. wings for the H II. The cowplete jigs were still in the workshop and two 


. 8 Goppingen — . ae oe eee 


-wusinan! Kleum 35 wings in large numberse Twenty pairs of HIX. wings ae 
°S haa completed one H VII and nearly finished c second. They also 


“repaired Fieslor Sturch eirerart ond wede ailerons for PeWe 190'se 


‘where it was found destroyed. . 


Polish; cea of it was fanales 


me Goths. Wagentebrile - Prisdrichsroda 


12 Hodigionberg eBon te o~ 


5 Gut Ticrstoin 


i 
This was a siiall wood working shop housed in a form near Rottweilom i: 


- Neckar in the Black Forest area, Main wing panels for the H IVb Were 


being madee Production rate was about 2 sets per monthe Master drewings 


for the HIV > were on the fara and an H ITI f, HII g and H IV were, _ fo 
: , H 
| 


hidden in barns nearby after evacuation from Hormnbery. 


The craftsmen working on the eters: lived on the farm. end elso 
did farm works 


A furniture maker (Scimaiat ) just outside the yillego + WoOs | producing 


couplete spars, & nudber of ribs and sufficiént material for several. sets 
of wings were lying about» 12 complete wing pairs hed been, ‘urn’ on 
fordi 1 15th on orders. from ‘the _Bornbergs 


"2 sual], engineering works wus woking the steel tube structures for ~ |” 
the H III gliders end powered gliderse Froduction agein about two per | 


nonthe These centre sections were to fit the wings made at Dornsdorf: o —_ 
and the circraft were to be assexbled and. tested at the. Hornberg+ co 


a e cy wwe 
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* he Hortens baa hangar ona rapintenance facilities on'tho aeros" 
arco here the K xi Wes’ Deng testods | No constructional work wos’ 
A lorge furniture works hore (say Genebehe) was s ongeged : in 


were ordercd in the sumer of 1944 and one Bair Was ‘finishod: ‘by Xnnse 


Koa 


The’ Poschike Fluzengbeu were , worlsing under Horten airection and _ 


The first H VII was flown fron the nearby eirfield et Minderheide | 


| he firm itself was of tho furniture building type ond Imew 
nothing about aircreft design. 111 work was from Horten drawings. 
Labour was almost ontirely foreign, wostly, } jtussian, Dutch, French’ end oo 


im 


a 
i 
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> Gotha were charged with ‘the’ job of. ‘productionising ‘the H The 
They were nearing completion of the V3 and wero believed to be sotting 
up for quantity produotion. Their initial work'was on the centre-sootion 
of the airoraft., _ ts CO 
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This works was not visited. It was responsible for the second 
: only Loo > : - aoe ar r 


f 
Woe 


H VI and may heve been building ¥ Wing ‘tips for the H IVb. . The work wos 
‘equipped by ReLeiie on the sone basis as the e Kirtor®, Gottingen and 


Hersfeld establishments. — . oe 


& 


13 Brandis bei Leipzig 


Test flying of H IX V2 was going on on the airfield here. The 
Hortens had hangar and maintenance facilities» 


14 Schwarz Propeller Werke = Eilonburg 


in H 7 wes taken to pieces and stored here, but the part of the 
town containing the target was in Russian hands in June and could not 


..be investigated. No construction was thought to be in progross theres 


in H IVb and an H XIV were also reported hidden sauewhero 3 in the town 


or in Bernberg nearby 


15 Berlin ~ Oranienberg - : 


HO OIX v1 and V2 were tested here in January 1945+ in H VIIT wes” 
also reported to have been testede This centre wos not visited and 


no Horten aireraft were supposed to be there in Jume 1945«. 
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<0 ippendie TE 
Plight Tests of the Horten TI 


The following 48 a tmnslotion of & Genuan report on tho flying 
charecteristics of the Horten II and prepared by the well=inovm 
Hanns Reitsch. ——- ; 


Plight Tests of the Horten II, D-11-187 on the J 


The Horten II was tested by Hanna Reitsoh (DePeSe Darnstadt) at 
the request of General Udet. 


The type tested was built in 1934 and has since been followed 


end inproved by the types H III, H IV and H Ve (The. Horten III was 


successfully flown in the 1938 Rhoen carpetitions~and obtained a height . 
of 8,000 metres (26, 000 ft.j; it was destroyed in a hail stora but 


was flown agein in 1939. The H IV end HV were completed in Decexiber 


1938.) The following report on the flying characteristics must not 
therefore be repdried as representing the present stage of ‘developaont 
of tailless aircraft by the Horten Brothers The flying qualities do 


-not correspond to present day demendse ‘he. following should however 


be noted: 4t possesses great statio longitudinel stability. end coupLlete — 
sefety in relation to the ‘spin. vee et eh te 


‘ R ace rare fo tnggaetnnen ees rn Fo Seuss . -. es 
Flying Characteristics a . oe 
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Since’ the. builders 6f the Horten II aid not have availeble. _- ene 


- sufficient rew uaterials for its manufacture, the. resultant construction — 


has wade the’ testing very difficult. For lack of bell be:rings the 
control surfaces are so heavy that heasureaents of stobility. cannot. be 
carrisd out. s . Bae = 


* Comfort. ‘Not exceptions : 


(43) View. | View is bad since the edges, of the cockpit hood’ 
, cut off the view at.eye level. ct 


(441) Entry and Exit. Only possible for athLet 


SG 


a 


(v)°° Atrotipeiuent of the Instruments. Not very satisfactory. aa 


(vi) Arrangeuent and eration of the retractable undercarrioge. 
Only possible for long armed pilots. 


(iv) Ferachuty. orrong ements « Satisfactory. ed 


wy 


(vii) Rriction of the control surfaces. Unsatisfactory. | 


(B) Doke-~off and Landing Characteristics = °- 7 oo 


Take-off . . Bs! “ 


a 


‘ ” : . . : Ne 

The carvying out of the nommal take-off technique is not recomend d 

because of the long run that results. The take-off is best carricd out & 
with fully back control column until the aeroplane rises from the ground $ 

| er os 
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* without change of incidences When two or three netres height is reached = 


the control coluan .may be put so forward so that the aeroplane attains: 
7 _ ,2 normal flying attitudes. It is-thought thet the long teke-off which 

; ° ~* Otherwise results is caused by: the unsatisfactory arrangement of ‘the 

; , UNdercarringde §o 0 0 0 ee me 

Landing, even én ea small field, is easily sade by aeens of the 


a “Ladiaing flops and use of the drag rudders on both sides so that they act 
3 88 dive brakese Landing run is normal. * re 
‘ws {OjoBelonce ‘and Stability _ _ a 

' Belance end stability could not be adequately tested because the 
control colwan would remain in any position in which it was put because 


of friction. Static longitudinal stability is goods | 
: . oe . . . - ms 


7 :(D) Controlability and Control Forces _ _ Ba oo 


BLe {tudinal Control el we _ fae oe oe : . . 
. The motion is strongly douped. Loads ore normale “- So Poe 


. The response is inadeqiate and unpleasant due to.. a) ‘large-negative 
Z yewing moment which appears when the controls are Gisploced. .The-ocritrol 
* forces could not be eceurately judged duo to the friction and. also . . 
| buffeting of the control coluim caused by gusts. This. fluttoring of; tho 
_ ailerons is probably caused by the leck of static balence -of the control - 
'. .surfacese The over balance of the. controls also gives a.féeling of | 
_' lateral’ instebility which however does not eppoar in cal air. - oe 


Diréctional Control 
. here are upper and lewer surface spoilers on the outboard Wings 
When they are operated a response occurs, suddenly. Operation of the .. 


directional control suddenly slows down the inner wing and the aeroplane ° 
-turns imodistely about both the vertical and the longitudinal axcs. 


. the'rdlations between the forces on the throo controls’ is not 
' satisfactory. 7 - me, os ae 
(Z) Durning Flight - ca | 
‘Turns are only possible with difficulty. Thét is to say they aro 
impossible with ailerons alone and can only be made using ‘the-drag 
ruddere** : a 7 


in 


Manowuivrability ’ . — co 

If strong drag rudder udvenent’ is applied, manoeuvrability is good. 
The true bank can not be easily obtained (it must be noted that the test 
pilot couldmtmtrict the undercarriage and this would adversely influence . 
the banking propertica). ae A oe _ 


' (F). Side Slip | . / 
Side slipping cannot be carried out on the Horten II. . oe 
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’ General 


Domastadt Lirfield 1211.38. 


(G) Gheracterstics in the Stalled Flying Condition 


The aeroplene canngt by any sort of control iacvements be made 


_ to drop the wing or to spin. With the control column pulled right 


back the machine pitches slightly forward and sinks without reaching 
a speed of more than 90 Kilonetres/hr. (This is a great help in 
blind flying when the instrunents are iced up.) 


The above failings are to be taken up with thé Horten Brothers 
with regard to further developments of the machines . 
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Table 2 
~ _ Wing Sections fro H IV (see Fig. 
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_ Section . Imer end of Inner " 
: “FeS. Chord ins Wing root . inboard elevon or er end Wing tip 
a Dist. from Cols Levon 


_ Ordinate 
; [a 
i bs chord 
| 2 2ehy | 3-88} 2083 | 3027 2057 | 2676 
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Wing sections used on the H IV b (see also Fig.10 


Section 
FeS. chord inse 
Dist. from Cob. 
Ordinate 
Station % che 
33 chord. 
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Table 3 contd. 
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